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(54)  Connector  apparatus,  remote  control  therefor  ,  and  connecting  frame  block  structure 

(57)  There  is  provided  an  insertion  and  withdrawal 
connector  apparatus  in  which  a  plurality  of  connectors 
can  move  only  in  a  range  of  capable  of  engaging  and 
separating  with  and  from  a  plurality  of  mating  connec- 
tors  within  a  connector  receiving  body.  A  connector 
receiving  body  (1)  has  a  pair  of  parallel  frames  (3),  a 
pair  of  frame  blocks  (4)  positioned  at  both  end  portions, 
and  a  plurality  of  partition  members  (5).  One  connector 
(10)  and  one  mating  connector  are  received  in  each  of  a 
plurality  of  space  portions,  that  is,  receiving  chambers 
partitioned  by  a  pair  of  frames,  a  pair  of  frame  blocks, 
and  a  plurality  of  partition  members.  Each  of  the  parti- 
tion  members  has  a  pair  of  lances  (5f,  5g)  having  a 
spring  characteristic  and  each  of  the  connectors  has  a 
pair  of  interlocking  groove  portions  (10g)  on  both  side 
surfaces.  The  lance  (5f)  interlocks  with  the  interlocking 
groove  portion  on  one  of  the  side  surfaces  in  the  con- 
nector,  and  the  lance  (5g)  interlocks  with  the  interlock- 
ing  groove  portion  on  the  other  of  the  side  surfaces  in 
the  connector.  Each  of  the  connectors  has  a  convex 
portion  (10d)  at  an  upper  end  portion  on  one  of  the  side 
surfaces  and  at  a  lower  end  portion  on  the  other  of  the 

side  surfaces,  and  each  of  the  convex  portions  inter- 
locks  with  each  of  the  partition  members. 
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Description 

BACKGROUND  OF  THE  INVENTION 

[0001]  The  present  invention  relates  to  an  insertion  s 
and  withdrawal  connector  apparatus  received  in  a  con- 
nector  receiving  body  in  such  a  manner  that  a  plurality 
of  connectors  and  a  plurality  of  mating  connectors  can 
be  mutually  engaged  with  and  separated  from  each 
other,  and  integrally  combining  each  of  the  connectors  to 
so  as  to  be  used  for  inserting  into  and  withdrawing  from 
each  of  the  mating  connectors.  Further,  the  invention 
relates  to  a  structure  for  remote  controlling  an  engage- 
ment  and  separation  of  the  insertion  and  withdrawal 
apparatus.  Still  further,  the  invention  relates  to  a  struc-  15 
ture  for  mutually  connecting  connecting  frame  blocks 
used  for  the  insertion  and  withdrawal  connector  appara- 
tus  or  the  like. 
[0002]  Firstly,  a  first  conventional  art  will  be  described 
below.  The  insertion  and  withdrawal  connector  appara-  20 
tus  is  constituted,  for  example,  by  a  plurality  of  connec- 
tors  connected  to  a  plurality  of  cables  for  transmitting 
and  receiving  a  predetermined  signal  by  means  of 
mutually  connecting  a  multiplicity  of  cables  used  for  wir- 
ing  of  a  computer  to  a  multiplicity  of  mating  cables  one  25 
by  one,  and  a  plurality  of  mating  connectors  connected 
to  a  plurality  of  mating  cables. 
[0003]  In  this  kind  of  insertion  and  withdrawal  connec- 
tor  apparatus,  a  plurality  of  connectors  integrally  holding 
a  predetermined  number  of  cables  and  a  plurality  of  30 
mating  connectors  are  prepared,  and  a  plurality  of  con- 
nectors  and  a  plurality  of  mating  connectors  are 
inserted  into  and  withdrawn  from  one  pair  by  one  pair. 
However,  there  is  a  risk  of  injuring  each  of  the  cables 
and  each  of  the  connectors  due  to  decrease  of  a  work-  35 
ing  efficiency  and  a  load  incurred  when  working  is  per- 
formed. 
[0004]  An  insertion  and  withdrawal  connector  appara- 
tus  in  accordance  with  the  first  conventional  art  has,  as 
shown  in  Figs.  1  and  2,  a  connector  receiving  body  1  for  40 
receiving  a  plurality  of  connectors  10  in  such  a  manner 
as  to  be  insertable  and  withdrawable  in  an  inserting 
direction  I  and  a  withdrawing  direction  II. 
[0005]  The  connector  receiving  body  1  has  a  pair  of 
frames  3  arranged  in  parallel  to  each  other,  a  pair  of  45 
frame  blocks  4  mutually,  integrally  holding  each  of  both 
end  surfaces  in  a  longitudinal  direction  of  a  pair  of 
frames  3,  and  a  plurality  of  partition  members  5  which 
partition  the  longitudinal  distance  between  a  pair  of 
frame  blocks  4  so  as  to  separate  it  into  predetermined  so 
intervals  and  which  are  attached  to  a  pair  of  frames  3. 
[0006]  A  pair  of  frame  blocks  4  and  a  pair  of  frames  3 
are  integrally  held  by  screws  6.  In  the  connector  receiv- 
ing  body  1,  a  plurality  of  space  portions  partitioned  by 
each  of  the  frames  3,  each  of  the  frame  blocks  4  and  ss 
each  of  the  partition  members  5  become  a  plurality  of 
receiving  chambers  7  for  receiving  a  plurality  of  connec- 
tors  10  and  a  plurality  of  mating  connectors  20.  In  each 

of  a  plurality  of  receiving  chambers  7,  a  plurality  of  con- 
nectors  10  and  a  plurality  of  mating  connectors  20  are 
received  in  an  inserting  and  withdrawing  direction  one 
to  one. 
[0007]  Further,  in  the  connector  receiving  body  1  ,  a 
plurality  of  space  portions  partitioned  by  a  pair  of  frames 
3  and  each  of  the  partition  members  5  become  a  plural- 
ity  of  receiving  chambers  7  for  receiving  a  plurality  of 
connectors  10  and  a  plurality  of  mating  connectors  20. 
[0008]  A  plurality  of  cables  15  are  connected  to  each 
of  the  connectors  10,  and  a  pair  of  projections  18  for 
locking  in  one-touch  a  pair  of  frames  3  of  the  connector 
receiving  body  1  and  for  driving  a  slider  are  provided  on 
both  of  upper  and  lower  surfaces  of  each  of  the  connec- 
tors  10.  A  pair  of  projections  19  for  locking  in  one-touch 
a  pair  of  frames  3  of  the  connector  receiving  body  1  and 
for  driving  a  slider  are  provided  on  both  of  upper  and 
lower  surfaces  of  each  of  the  mating  connectors  20. 
[0009]  Incidentally,  a  plurality  of  conductive  contacts 
(not  shown)  are  incorporated  in  each  of  the  connectors 
10,  and  these  contacts  are  connected  to  a  plurality  of 
cables  15  one  to  one.  Further,  a  plurality  of  conductive 
mating  contacts  21  such  as  pin  contacts  are  attached  to 
each  of  the  mating  connectors  20  in  such  a  manner  as 
to  be  in  contact  with  the  above  contacts,  and  these  mat- 
ing  contacts  21  are  connected  to  contacts  of  apparatus 
side  connectors  held  by  a  device  holding  the  connector 
apparatus. 
[0010]  Further,  in  each  of  the  connectors  10,  an 
engagement  portion  1  0b  is  provided  at  a  front  end  por- 
tion  of  the  inserting  direction  I  side.  A  plurality  of  inser- 
tion  holes  capable  of  inserting  each  of  the  mating 
contacts  21  are  formed  in  each  of  the  engagement  por- 
tion  10b. 
[001  1  ]  Each  of  a  pair  of  frames  3  has  a  frame  plate 
portion  3a  having  an  elongate  plate  shape,  and  a  pair  of 
guide  portions  3b  formed  in  a  longitudinal  direction  at 
both  sides  of  the  inserting  and  withdrawing  directions  I 
and  II  of  each  of  the  connectors  10,  that  is,  at  both  edge 
portions  which  are  a  pair  of  sides  parallel  to  a  longitudi- 
nal  direction  of  each  of  the  frame  plate  portions  3a. 
Each  of  the  guide  portions  3b  is  a  portion  which  extends 
to  an  upper  portion  of  each  of  the  frame  plate  portions 
3a  from  each  of  the  both  edge  portions  in  the  longitudi- 
nal  direction  of  each  of  the  frame  plate  portions  3a  and 
which  is  curved  in  parallel  to  the  frame  plate  portion  3a. 
[001  2]  Further,  in  each  of  the  frame  plate  portions  3a, 
there  are  formed  a  plurality  of  projection  moving  win- 
dows  25  long  extending  in  the  inserting  and  withdrawing 
directions  I  and  II  from  an  edge  end  of  a  side  inserting 
each  of  the  connectors  10.  A  locking  spring  piece  26 
which  has  a  substantially  L  shape  and  whose  one  end  is 
connected  to  the  frame  plate  portion  3a  so  as  to  extend 
to  the  inserting  and  withdrawing  directions  I  and  II  is 
formed  in  each  of  the  projection  moving  windows  25. 
The  locking  spring  piece  26  has  the  same  thickness  as 
a  thickness  of  the  frame  plate  portion  3a,  and  has  an 
elastic  force  in  a  direction  perpendicular  to  the  inserting 
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and  withdrawing  directions  I  and  II. 
[0013]  Since  the  projection  18  of  the  connector  10 
moves  in  the  inserting  direction  I  along  an  inner  side  of 
the  projection  moving  window  25  and  a  hook  portion 
26a  formed  in  a  front  end  of  the  locking  spring  piece  26 
is  pushes  by  the  projection  18  when  the  connector  10  is 
inserted  into  the  receiving  chamber  7,  the  locking  spring 
piece  26  pushes  the  connector  10  into  the  inner  part  of 
the  receiving  chamber  7  while  being  flexed.  When  the 
connector  1  0  is  pushed  into  the  inner  part  of  the  receiv- 
ing  chamber  7,  the  locking  spring  piece  26  returns  to  an 
original  state.  Under  this  state,  the  hook  portion  26a 
prevents  the  projection  18  from  moving  in  the  withdraw- 
ing  direction  II.  Since  the  operation  is  performed  in  the 
above  manner,  the  connector  1  0  can  be  locked  in  one- 
touch  within  the  receiving  chamber  7. 
[0014]  Further,  a  plurality  of  projection  windows  55 
long  extending  to  the  inserting  and  withdrawing  direc- 
tions  I  and  II  from  the  edge  end  opposite  to  the  edge 
end  in  the  side  inserting  each  of  the  connectors  10  are 
formed  in  the  frame  plate  portion  3a.  The  projection  19 
of  each  of  the  mating  connectors  20  is  fitted  to  the  inner 
side  of  each  of  the  projection  windows  25.  Under  this 
state,  since  each  of  the  projections  1  9  is  fitted  to  a  pair 
of  positions  of  each  of  the  projection  windows  55,  each 
of  the  mating  connectors  20  is  held  within  the  receiving 
chamber  7. 
[001  5]  Incidentally,  each  of  the  projection  moving  win- 
dows  25  and  each  of  the  projection  window  55  are  dis- 
posed  in  a  positional  relation  in  which  they  are  aligned 
in  a  widthwise  direction  (corresponding  to  the  inserting 
and  withdrawing  directions  I  and  II)  and  a  longitudinal 
direction  of  the  frame  plate  portion  3a,  and  are  posi- 
tioned  such  that  a  pair  of  them  are  positioned  in  each  of 
the  receiving  chambers  7. 
[001  6]  Under  a  state  that  each  of  the  connectors  1  0 
and  each  of  the  mating  connectors  20  are  received  in 
the  connector  receiving  chamber  1  ,  each  of  the  projec- 
tions  18  and  each  of  the  projections  19  project  above 
the  frame  plate  portion  3a.  And,  each  of  the  projections 
18  is  adapted  so  as  to  be  capable  of  moving  in  the 
inserting  and  withdrawing  directions  within  a  range  of 
the  projection  moving  window  25.  Incidentally,  since  the 
hook  portion  26a  of  the  locking  spring  piece  26  exists  in 
the  withdrawing  direction  II,  each  of  the  connectors  10  is 
not  separated  from  the  connector  receiving  body  1  . 
[001  7]  Further,  a  plurality  of  slits  30  are  formed  in  the 
frame  plate  portion  3a  in  order  to  fit  and  hold  each  of  the 
partition  members  5. 
[0018]  On  the  frame  plate  portion  3a,  each  of  the  pro- 
jections  18  is  interlocked  with  a  slider  41,  and  it  is  so 
adapted  that  each  of  the  connectors  1  0  can  be  engaged 
with  and  separated  from  each  of  the  mating  connectors 
20  by  moving  the  slider  41  shown  in  Fig.  3  in  the  longi- 
tudinal  direction. 
[0019]  The  slider  41  has  a  slider  block  42  and  a  pair 
of  slider  plate  portions  43  each  of  which  is  formed  in  an 
elongate  plate  shape  and  whose  one  end  surface  is 

held  to  each  of  a  pair  of  side  surfaces  of  the  slider  block 
42  by  screws  44  so  as  to  be  arranged  in  parallel  with 
and  facing  each  other.  A  first  slider  groove  portion  50a 
and  a  second  slider  groove  portion  50b  are  symmetri- 

5  cally  formed  in  each  of  the  facing  surfaces  of  a  pair  of 
slider  plate  portions  43. 
[0020]  The  first  slider  groove  portion  50a  has  a  linear 
groove  portion  45a  extending  in  a  front  end  direction  of 
a  pair  of  slider  plate  portions  43  from  the  slider  block  42 

10  side,  and  a  projection  inserting  groove  portion  47a 
extending  following  to  the  linear  groove  portion  45a. 
[0021  ]  The  second  slider  groove  portion  50b  has  a  lin- 
ear  groove  portion  45b  extending  in  a  front  end  direction 
of  a  pair  of  slider  plate  portions  43  from  the  slider  block 

15  42  side  in  parallel  to  each  other,  an  inclined  groove  por- 
tion  46  which  follows  the  linear  groove  portion  45b  and 
is  obliquely  expanded  to  a  distance  wider  than  a  dis- 
tance  between  the  linear  groove  portions  45a  and  45b 
at  a  portion  close  to  the  front  end  of  a  pair  of  slider  plate 

20  portion  43,  and  a  projection  inserting  groove  portion 
47b  successively  extending  to  the  front  end  side  of  the 
inclined  groove  portion  46. 
[0022]  That  is,  the  projection  1  8  of  each  of  the  connec- 
tors  10  and  the  projection  19  of  each  of  the  opposing 

25  connectors  20  are  respectively  fitted  to  the  projection 
inserting  groove  portions  47a  and  47b  having  a  width 
larger  than  a  diameter  thereof,  and  by  driving  the  slider 
41  in  a  longitudinal  direction  perpendicular  to  the  insert- 
ing  and  withdrawing  directions,  each  of  the  connectors 

30  10  and  each  of  the  mating  connectors  20  can  be 
engaged  with  and  separated  from  each  other.  An 
engagement  between  each  of  the  connectors  10  and 
each  of  the  mating  connectors  20  can  be  performed  by 
the  fact  that  the  projection  18  slides  on  an  engagement 

35  inclined  surface  46a  of  the  inclined  groove  portion  46, 
and  a  separation  therebetween  can  be  performed  by 
the  fact  that  the  projection  18  slides  on  a  separation 
inclined  surface  46b  of  the  inclined  groove  portion  46. 
The  engagement  is  successively  performed  by  the  fact 

40  that  the  projection  1  8  slides  on  the  engagement  inclined 
surface  46a  of  a  pair  of  slider  plate  portions  43,  and  the 
projections  1  8  and  1  9  are  received  in  the  linear  groove 
portions  45a  and  45b  of  a  pair  of  slider  plate  potion  43 
so  as  to  be  locked  immediately  after  the  engagement. 

45  [0023]  After  each  of  the  connectors  1  0  has  engaged 
with  each  of  the  mating  connectors  20  and  thus  the 
drive  has  completed,  the  slider  41  locks  each  of  the  con- 
nectors  10  and  each  of  the  mating  connectors  20  under 
a  state  that  they  are  being  engaged  with  each  other. 

so  When  separating  each  of  the  connectors  10  from  each 
of  the  mating  connectors  20,  a  handle  48  mounted  in 
the  slider  block  42  is  held  and  the  slider  41  is  driven 
while  being  pulled  in  a  reverse  direction. 
[0024]  Incidentally,  another  conventional  insertion  and 

55  withdrawal  connector  apparatus  is  disclosed  in  Japa- 
nese  Patent  Unexamined  Publication  (JP-A)  No. 
273753  Of  1996. 
[0025]  However,  in  the  connector  apparatus  shown  in 

3 



5 EP  0  901  294  A2 6 

the  conventional  arts,  the  locking  spring  piece  26 
extending  in  the  inserting  and  withdrawing  directions  I 
and  II  is  positioned  in  each  of  the  projection  moving  win- 
dows  25,  the  projection  18  of  each  of  the  connectors  10 
moves  in  the  inserting  direction  I  along  the  inner  side  of 
each  of  the  projection  moving  windows  25  when  each  of 
the  connectors  10  is  inserted  into  each  of  the  receiving 
chambers  7,  so  that  each  of  the  projections  18  is  pre- 
vented  from  moving  in  the  withdrawing  direction  II  by 
each  of  the  hook  portions  26a.  Accordingly,  when  the 
interval  for  receiving  each  of  the  connectors  10  in  each 
of  the  receiving  chambers  7  becomes  narrow,  a  space 
for  forming  each  of  the  locking  spring  piece  26  in  the 
frame  plate  portion  3a  can  not  be  secured. 
[0026]  Further,  when  each  of  the  locking  spring  piece 
26  is  formed  in  each  of  the  projection  moving  windows 
25,  it  is  necessary  to  form  each  of  the  large  projection 
moving  windows  25  in  the  frame  3  itself,  so  that  there  is 
a  problem  that  a  strength  and  a  rigidity  of  the  frame  3 
are  reduced.  Accordingly,  it  is  hard  in  structure  to  make 
an  interval  between  the  connectors  10  narrow. 
[0027]  Still  further,  each  of  the  connectors  10  is  pre- 
vented  from  coming  off  in  the  inserting  direction  I  and 
excessively  moving  by  each  of  the  projection  moving 
windows  25  of  the  frame  3  and  each  of  the  projections 
1  8,  but,  in  case  of  adopting  some  kinds  of  connectors 
1  0  respectively  having  projections  1  8  disposed  at  differ- 
ent  positions  to  the  same  connector  receiving  body  1  , 
since  the  position  of  each  of  the  projections  1  8  is  near 
each  of  the  cables  15  side  (the  end  portion  of  each  of 
the  connectors  10),  there  is  a  problem  that  each  of  the 
connectors  10  excessively  moves  in  the  inserting  direc- 
tion  I  after  interlocked  by  each  of  the  locking  spring 
pieces  26. 
[0028]  Next,  a  second  conventional  art  will  be 
described  below.  In  the  insertion  and  withdrawal  con- 
nector  apparatus,  a  structure  of  preventing  each  of  the 
connectors  from  being  erroneously  inserted  (an  inverse 
insertion  between  an  upper  side  and  a  lower  side)  by 
changing  each  of  groove  widths  of  a  pair  of  frames  and 
a  diameter  of  each  of  the  projections  disposed  in  both 
upper  and  tower  sides  of  each  of  the  connectors  has 
been  conventionally  adopted. 
[0029]  However,  in  this  insertion  and  separation  con- 
nector  apparatus,  it  is  necessary  to  change  the  groove 
width  of  each  of  the  sliders  in  correspondence  to  the 
diameter  of  each  of  the  projections.  Accordingly,  it  is 
necessary  to  prepare  a  plurality  of  sliders  respectively 
having  different  groove  widths  in  correspondence  to  the 
diameter  of  each  of  the  projections. 
[0030]  Next,  a  structure  for  remote-controlling  an 
engagement  and  separation  of  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  a  third 
conventional  art  will  be  described  below.  A  relay  frame 
is  fixed  to  a  front  surface  of  a  wired  casing,  and  the  relay 
frame  holds  a  multiplicity  of  aligned  cable  connectors.  A 
pair  of  sliders  for  engaging  and  separating  a  multiplicity 
of  cable  connectors  with  and  from  a  multiplicity  of 

aligned  front  connectors  are  mounted  to  the  relay  frame. 
A  groove  for  successively  moving  a  multiplicity  of  cable 
connectors  is  provided  in  each  of  the  sliders.  A  cage  is 
fixed  to  a  front  surface  of  the  wired  casing,  and  a  pair  of 

5  rails  having  ten  plus  several  steps  are  fixed  to  the  cage. 
A  printed  wiring  board  is  mounted  on  each  of  a  pair  of 
rails,  and  a  multiplicity  of  aligned  front  connectors  are 
mounted  on  the  printed  wiring  board.  In  case  of  directly 
sliding  a  pair  of  sliders  by  a  manual  force,  the  cage  is 

10  disassembled  at  every  time  the  insertion  and  withdrawal 
connector  apparatus  is  engaged  and  separated. 
[0031  ]  In  the  structure  for  remote-controlling  engage- 
ment  and  separation  of  the  insertion  and  withdrawal 
connector  apparatus  in  accordance  with  the  third  con- 

15  ventional  art,  since  the  cage  is  disassembled  at  every 
time  the  insertion  and  withdrawal  connector  apparatus 
is  engaged  and  separated  when  directly  sliding  a  pair  of 
sliders  by  a  manual  force,  an  operation  is  complex. 
[0032]  Further,  since  an  operation  force  required  for 

20  sliding  a  pair  of  sliders  is  determined  by  an  inserting  and 
withdrawing  force  of  the  insertion  and  withdrawal  con- 
nector  and  an  angle  of  a  groove  in  each  of  the  sliders,  it 
is  necessary  to  modify  a  metal  mold  of  each  of  the  slid- 
ers  and  to  change  a  design  of  each  of  the  connectors  for 

25  changing  an  operation  force  required  for  sliding  a  pair  of 
sliders  once  each  of  the  connectors  and  the  engage- 
ment  and  separation  structure  are  manufactured,  so 
that  a  cost  becomes  expensive. 
[0033]  Still  further,  a  connecting  frame  block  structure 

30  which  is  a  fourth  conventional  art  will  be  described 
below.  When  connecting  mutually  connection  frame 
blocks  such  as  an  insertion  and  withdrawal  connector 
apparatus  for  a  cable  having  a  large  number  of  cores 
and  a  high  density,  a  first  connection  frame  block  and  a 

35  second  connection  frame  block  mentioned  below  are 
used  for  accurately  positioning  and  firmly  connecting 
them.  That  is,  two  guide  pins  and  one  through  hole  for  a 
fixing  screw  are  provided  in  the  first  connection  frame 
block,  and  two  guide  holes  and  one  fixing  screw  hole 

40  are  provided  in  the  second  connection  frame  block  in 
correspondence  thereto. 
[0034]  And,  after  positioning  by  inserting  two  guide 
pins  in  the  first  connection  frame  block  to  two  guide 
holes  in  the  second  connection  frame  block,  one  fixing 

45  screw  is  inserted  into  the  through  hole  for  the  fixing 
screw  in  the  first  connection  frame  block  and  fastened  to 
a  fixing  screw  hole  in  the  second  connection  frame 
block. 
[0035]  In  the  connection  frame  block  structure  in 

so  accordance  with  the  fourth  conventional  art,  since  a 
thickness  of  a  material  between  two  guide  holes 
becomes  thin  when  an  interval  between  two  guide  holes 
in  the  second  connection  frame  block  is  shortened,  a 
strength  of  the  second  connection  frame  block  is  low- 

55  ered. 
[0036]  Accordingly,  in  the  connection  frame  block 
structure  in  accordance  with  the  fourth  conventional  art, 
since  the  interval  between  two  guide  holes  in  the  sec- 
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ond  connection  frame  block  can  not  be  shortened,  there 
is  a  limit  for  making  it  small. 

SUMMARY  OF  THE  INVENTION 

[0037]  Accordingly,  an  object  of  the  invention  is  to  pro- 
vide  an  insertion  and  withdrawal  connector  apparatus 
for  preventing  each  of  connectors  before  engagement 
from  moving  in  a  withdrawing  direction. 
[0038]  Another  object  of  the  invention  is  to  provide  an 
insertion  and  withdrawal  connector  apparatus  having  a 
function  of  preventing  each  of  connectors  from  being 
erroneously  inserted  without  changing  a  width  of  each 
of  grooves  of  sliders. 
[0039]  Still  another  object  of  the  invention  is  to  provide 
a  structure  for  remote-controlling  engagement  and  sep- 
aration  of  an  insertion  and  withdrawal  connector  appa- 
ratus,  in  which  it  is  not  necessary  to  disassemble  a  cage 
when  engaging  and  separating  and,  moreover,  an  oper- 
ation  force  required  for  sliding  a  pair  of  sliders  can  be 
easily  changed. 
[0040]  Further,  yet  another  object  of  the  invention  is  to 
provide  a  connection  frame  block  structure  for  an  inser- 
tion  and  withdrawal  connector  apparatus,  which  is  com- 
pact  and  rigid. 
[0041  ]  In  accordance  with  an  aspect  of  this  invention, 
there  is  provided  an  insertion  and  withdrawal  connector 
apparatus  comprising  a  connector  receiving  body  which 
has  a  pair  of  parallel  frames,  a  pair  of  frame  blocks  posi- 
tioned  at  both  end  portions,  and  a  plurality  of  partition 
members,  and  which  is  constituted  in  such  a  manner 
that  one  connector  and  one  mating  connector  are 
received  in  each  of  a  plurality  of  receiving  chambers 
partitioned  by  the  frames,  the  frame  blocks,  and  the  par- 
tition  members,  characterized  in  that  each  of  the  parti- 
tion  members  has  a  lance  with  a  spring  characteristic, 
each  of  the  connectors  has  an  interlocking  groove  por- 
tion,  and  each  of  the  connectors  is  prevented  from  mov- 
ing  in  a  withdrawal  direction  by  the  fact  that  each  of  the 
lance  interlocks  with  the  interlocking  groove  portion  in 
the  midway  that  each  of  the  connectors  is  inserted  into 
each  of  the  receiving  chambers. 
[0042]  In  accordance  with  another  aspect  of  this 
invention,  there  is  provided  an  insertion  and  withdrawal 
connector  apparatus  comprising:  a  plurality  of  connec- 
tors  each  having  substantially  cylindrical  first  and  sec- 
ond  projections;  a  first  frame  holding  each  of  the 
connectors  in  such  a  manner  as  to  be  movable  in  a  first 
direction,  extending  along  the  first  direction  and  having 
each  of  first  holding  grooves  movably  receiving  each  of 
the  first  projections;  a  second  frame  holding  each  of  the 
connectors  in  such  a  manner  as  to  be  movable  in  the 
first  direction,  extending  along  the  first  direction  and 
having  each  of  second  holding  grooves  movably  receiv- 
ing  each  of  the  second  projections;  a  first  slider  pro- 
vided  in  the  first  frame  in  such  a  manner  as  to  be 
movable  in  a  second  direction,  and  having  a  first  cam 
groove  receiving  each  of  the  first  projections  and  being 

brought  into  contact  with  each  of  the  first  projections  so 
as  to  move  each  of  the  first  projections  in  the  first  direc- 
tion;  and  a  second  slider  provided  in  the  second  frame 
in  such  a  manner  as  to  be  movable  in  the  second  direc- 

5  tion,  and  having  a  second  cam  groove  receiving  each  of 
the  second  projections  and  being  brought  into  contact 
with  each  of  the  second  projections  so  as  to  move  each 
of  the  second  projections  in  the  first  direction;  character- 
ized  in  that  a  diameter  of  each  of  the  first  projections 

10  and  a  diameter  of  each  of  the  second  projections  are 
equal,  each  of  the  first  projections  has  a  recess  portion, 
at  least  a  part  of  each  of  the  recess  portion  is  inserted 
into  each  of  the  first  holding  grooves  and  a  width  of  each 
of  the  recess  portions  in  a  widthwise  direction  of  each  of 

15  the  first  holding  grooves  is  set  to  be  smaller  than  the 
diameter  of  each  of  the  second  projections,  a  width  of 
each  of  the  first  holding  grooves  corresponds  to  the 
width  of  each  of  the  recess  portions  in  the  widthwise 
direction  of  each  of  the  first  holding  grooves,  and  a  width 

20  of  the  first  cam  groove  and  a  width  of  the  second  cam 
groove  are  equal. 
[0043]  In  accordance  with  still  another  aspect  of  this 
invention,  there  is  provided  a  structure  for  remote-con- 
trolling  engagement  and  separation  of  an  insertion  and 

25  withdrawal  connector  apparatus  comprising:  a  drive 
shaft;  a  first  bevel  gear  fixed  to  the  drive  shaft;  a  second 
bevel  gear  meshed  with  the  first  bevel  gear;  a  screw 
shaft  to  which  the  second  bevel  gear  is  fixed;  a  nut  fitted 
to  the  screw  shaft;  a  pair  of  slide  plates  fixed  to  the  nut; 

30  a  pair  of  guide  plates  guiding  the  pair  of  slide  plates;  and 
a  pair  of  sliders  fixed  to  the  pair  of  slide  plates  and 
engaging  and  separating  a  plurality  of  connectors  with 
and  from  a  plurality  of  mating  connectors. 
[0044]  In  accordance  with  yet  another  aspect  of  this 

35  invention,  there  is  provided  a  connection  frame  block 
structure  comprising:  a  first  connection  frame  block  in 
which  two  guide  pipes  and  two  fixing  screw  through 
holes  coaxial  with  the  two  guide  pipes  are  provided;  a 
second  connecting  frame  block  in  which  two  guide  holes 

40  and  two  fixing  screw  holes  coaxial  with  the  two  guide 
holes  are  provided;  and  two  fixing  screws;  characterized 
in  that  the  two  fixing  screws  are  respectively  inserted 
into  the  two  guide  pipes,  the  two  fixing  screw  through 
holes  and  the  two  guide  holes  so  as  to  be  fastened  to 

45  the  two  fixing  screw  holes. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0045] 
50 

Fig.  1  is  a  perspective  view  of  a  conventional  inser- 
tion  and  withdrawal  connector  apparatus; 
Fig.  2  is  a  plan  view  which  shows  an  engaging  proc- 
ess  of  the  conventional  insertion  and  withdrawal 

55  connector  apparatus; 
Fig.  3  is  a  perspective  view  of  a  slider  in  the  conven- 
tional  insertion  and  withdrawal  connector  appara- 
tus; 
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Fig.  4  is  a  perspective  view  of  an  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  a 
first  embodiment  of  the  invention; 
Fig.  5  is  a  vertical  sectional  view  of  the  insertion 
and  withdrawal  connector  apparatus  in  accordance  s 
with  the  first  embodiment  of  the  invention; 
Fig.  6  is  a  rightward  side  view  of  the  insertion  and 
withdrawal  connector  apparatus  shown  in  Fig.  5; 
Fig.  7  is  a  bottom  view  of  a  connector  in  the  inser- 
tion  and  withdrawal  connector  apparatus  in  accord-  10 
ance  with  the  first  embodiment  of  the  invention,  in 
which  part  of  the  connector  is  shown  in  broken 
state; 
Fig.  8  is  a  front  view  of  the  connector  in  the  inser- 
tion  and  withdrawal  connector  apparatus  in  accord-  is 
ance  with  the  first  embodiment  of  the  invention; 
Fig.  9  is  a  perspective  view  of  a  partition  member  in 
the  insertion  and  withdrawal  connector  apparatus  in 
accordance  with  the  first  embodiment  of  the  inven- 
tion;  20 
Fig.  10  is  a  perspective  view  of  a  slider  in  the  inser- 
tion  and  withdrawal  connector  apparatus  in  accord- 
ance  with  the  first  embodiment  of  the  invention; 
Fig.  1  1  is  a  plan  view  of  one  portion  under  a  state 
that  the  insertion  and  withdrawal  connector  appara-  25 
tus  in  accordance  with  the  first  embodiment  of  the 
invention  is  disassembled; 
Fig.  12  is  a  sectional  view  which  shows  a  positional 
relation  between  the  connector  and  the  partition 
member  in  a  midway  of  inserting  the  insertion  and  30 
withdrawal  connector  apparatus  in  accordance  with 
the  first  embodiment  of  the  invention; 
Fig.  13  is  a  sectional  view  which  shows  a  positional 
relation  between  the  connector  and  the  partition 
member  when  engaging  the  insertion  and  with-  35 
drawal  connector  apparatus  in  accordance  with  the 
first  embodiment  of  the  invention; 
Fig.  14  is  a  horizontal  sectional  view  which  shows 
an  engaging  process  between  each  of  the  connec- 
tors  and  each  of  the  mating  connectors  in  the  inser-  40 
tion  and  withdrawal  connector  apparatus  in 
accordance  with  the  first  embodiment  of  the  inven- 
tion,  in  which  a  frame  and  a  slider  are  removed; 
Fig.  15  is  a  plan  view  which  shows  an  engaging 
process  between  each  of  the  connectors  and  each  45 
of  the  mating  connectors  in  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  the 
first  embodiment  of  the  invention,  in  which  the  slider 
is  removed; 
Fig.  16  is  a  plan  view  which  shows  an  engaging  so 
process  between  each  of  the  connectors  and  each 
of  the  mating  connectors  in  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  the 
first  embodiment  of  the  invention; 
Fig.  17  is  a  plan  view  which  shows  an  engaging  ss 
process  between  each  of  the  connectors  and  each 
of  the  mating  connectors  in  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  a 

modified  example  of  the  first  embodiment  of  the 
invention; 
Fig.  18A  is  a  front  view  of  a  main  portion  of  an  inser- 
tion  and  withdrawal  connector  apparatus  in  accord- 
ance  with  a  second  embodiment  of  the  invention; 
Fig.  18B  is  a  plan  view  of  the  main  portion  of  the 
insertion  and  withdrawal  connector  apparatus  in 
accordance  with  the  second  embodiment  of  the 
invention; 
Fig.  18C  is  a  bottom  view  of  the  main  portion  of  the 
insertion  and  withdrawal  connector  apparatus  in 
accordance  with  the  second  embodiment  of  the 
invention; 
Fig.  19A  is  a  front  view  of  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  the 
second  embodiment  of  the  invention; 
Fig.  19B  is  a  plan  view  of  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  the 
second  embodiment  of  the  invention; 
Fig.  20A  is  a  front  view  of  a  main  portion  of  a  con- 
nector  in  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  second  embodi- 
ment  of  the  invention; 
Fig.  20B  is  a  bottom  view  of  the  main  portion  of  the 
connector  in  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  second  embodi- 
ment  of  the  invention; 
Fig.  21A  is  a  plan  view  of  an  insertion  and  withdraw 
a1  connector  apparatus  in  accordance  with  a  third 
embodiment  of  the  invention; 
Fig.  21  B  is  a  front  view  of  the  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  the 
third  embodiment  of  the  invention; 
Fig.  22A  is  a  front  view  of  a  main  portion  of  a  con- 
nector  in  an  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  a  fourth  embodiment 
of  the  invention; 
Fig.  22B  is  a  bottom  view  of  the  main  portion  of  the 
connector  in  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  fourth  embodi- 
ment  of  the  invention; 
Fig.  23A  is  a  front  view  of  a  main  portion  of  a  con- 
nector  in  an  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  a  fifth  embodiment  of 
the  invention; 
Fig.  23B  is  a  bottom  view  of  the  main  portion  of  the 
connector  in  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  fifth  embodiment 
of  the  invention; 
Fig.  24  is  a  perspective  view  of  an  insertion  and 
withdrawal  connector  apparatus,  in  accordance 
with  a  sixth  embodiment  of  the  invention,  in  which 
there  is  used  a  structure  for  remote-controlling 
engagement  and  separation; 
Fig.  25  is  a  plan  view  which  shows  a  relation 
between  a  slider  slid  by  the  structure  for  remote- 
controlling  engagement  and  separation  in  the  inser- 
tion  and  withdrawal  connector  apparatus  in  accord- 
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ance  with  the  sixth  embodiment  of  the  invention, 
and  each  of  cable  connectors  and  each  of  front 
connectors; 
Fig.  26  is  a  sectional  view  which  shows  a  relation 
between  the  slider  slid  by  the  structure  for  remote-  s 
controlling  engagement  and  separation  of  the  inser- 
tion  and  withdrawal  connector  apparatus  in  accord- 
ance  with  the  sixth  embodiment  of  the  invention, 
and  the  cable  connectors  and  the  front  connectors; 
Fig.  27A  is  a  plan  view  of  the  slider  slid  by  the  struc-  to 
ture  for  remote-controlling  engagement  and  sepa- 
ration  in  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  sixth  embodiment 
of  the  invention,  and  a  drive  mechanism  therefor; 
Fig.  27B  is  a  front  view  of  the  slider  slid  by  the  struc-  ts 
ture  for  remote-controlling  engagement  and  sepa- 
ration  of  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  sixth  embodiment 
of  the  invention,  and  the  drive  mechanism  therefor; 
Fig.  28A  is  a  plan  view  of  the  drive  mechanism  for  20 
the  slider  in  the  structure  for  remote-controlling 
engagement  and  separation  of  the  insertion  and 
withdrawal  connector  apparatus  in  accordance  with 
the  sixth  embodiment  of  the  invention; 
Fig.  28B  is  a  front  view  of  the  drive  mechanism  for  25 
the  slider  in  the  structure  for  remote-controlling 
engagement  and  separation  of  the  insertion  and 
withdrawal  connector  apparatus  in  accordance  with 
the  sixth  embodiment  of  the  invention; 
Fig.  29  is  a  plan  view  of  the  drive  mechanism  for  the  30 
slider  in  the  structure  for  remote-controlling 
engagement  and  separation  of  the  insertion  and 
withdrawal  connector  apparatus  in  accordance  with 
the  sixth  embodiment  of  the  invention,  and  a  han- 
dle;  35 
Fig.  30A  is  a  front  view  of  two  insertion  and  with- 
drawal  connector  apparatuses  connected  by  a  con- 
nection  frame  block  structure  in  accordance  with  a 
seventh  embodiment  of  the  invention; 
Fig.  30B  is  a  plan  view  of  two  insertion  and  with-  40 
drawal  connector  apparatuses  connected  by  the 
connection  frame  block  structure  in  accordance 
with  the  seventh  embodiment  of  the  invention; 
Fig.  31  A  is  a  front  view  of  one  of  the  insertion  and 
withdrawal  connector  apparatuses  before  being  45 
connected  by  the  connection  frame  block  structure 
in  accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  31  B  is  a  plan  view  of  one  of  the  insertion  and 
withdrawal  connector  apparatuses  before  being  so 
connected  by  the  connection  frame  block  structure 
in  accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  31  C  is  a  front  view  of  the  other  of  the  insertion 
and  withdrawal  connector  apparatuses  before  55 
being  connected  by  the  connection  frame  block 
structure  in  accordance  with  the  seventh  embodi- 
ment  of  the  invention; 

Fig.  31  D  is  a  plan  view  of  the  other  of  the  insertion 
and  withdrawal  connector  apparatuses  before 
being  connected  by  the  connection  frame  block 
structure  in  accordance  with  the  seventh  embodi- 
ment  of  the  invention; 
Fig.  32A  is  a  front  view  of  a  first  connection  frame 
block  in  the  connection  frame  block  structure  in 
accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  32B  is  a  plan  view  of  the  first  connection  frame 
block  in  the  connection  frame  block  structure  in 
accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  32C  is  a  side  view  of  the  first  connection  frame 
block  in  the  connection  frame  block  structure  in 
accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  33A  is  a  front  view  of  a  second  connection 
frame  block  in  the  connection  frame  block  structure 
in  accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  33B  is  a  plan  view  of  the  second  connection 
frame  block  in  the  connection  frame  block  structure 
in  accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  33C  is  a  side  view  of  the  second  connection 
frame  block  in  the  connection  frame  block  structure 
in  accordance  with  the  seventh  embodiment  of  the 
invention; 
Fig.  34A  is  a  front  view  of  the  first  connection  frame 
block  and  the  second  connection  frame  block  in  the 
connection  frame  block  structure  in  accordance 
with  the  seventh  embodiment  of  the  invention; 
Fig.  34B  is  a  bottom  view  of  the  first  connection 
frame  block  and  the  second  connection  frame  block 
in  the  connection  frame  block  structure  in  accord- 
ance  with  the  seventh  embodiment  of  the  invention; 
Fig.  35A  is  a  front  view  of  a  first  step  of  a  connection 
sequence  between  the  first  connection  frame  block 
and  the  second  connection  frame  block  in  the  con- 
nection  frame  block  structure  in  accordance  with 
the  seventh  embodiment  of  the  invention; 
Fig.  35B  is  a  front  view  of  a  second  step  of  the  con- 
nection  sequence; 
Fig.  35C  is  a  front  view  of  a  third  step  of  the  connec- 
tion  sequence; 
Fig.  35D  is  a  sectional  view  of  a  fourth  step  of  the 
connection  sequence; 
Fig.  36A  is  a  front  view  of  a  state  that  a  connection 
between  the  first  connection  frame  block  and  the 
second  connection  frame  block  has  completed  in 
the  connection  frame  block  structure  in  accordance 
with  the  seventh  embodiment  of  the  invention; 
Fig.  36B  is  a  bottom  view  of  a  state  a  connection 
between  the  first  connection  frame  block  and  the 
second  connection  frame  block  has  completed  in 
the  connection  frame  block  structure  in  accordance 
with  the  seventh  embodiment  of  the  invention;  and 
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Fig.  36C  is  a  sectional  view  along  a  line  A-A  in  Fig. 
36B. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

[0046]  Seven  embodiments  of  the  invention  will  be 
successively  described  below. 
[0047]  Figs.  4  to  6  show  an  insertion  and  withdrawal 
connector  apparatus  in  accordance  with  a  first  embodi- 
ment  of  the  invention.  Incidentally,  the  same  reference 
numerals  are  attached  to  the  same  elements  as  those  in 
the  insertion  and  withdrawal  connector  apparatus 
shown  in  the  first  conventional  art. 
[0048]  With  reference  to  Figs.  4  to  6,  the  insertion  and 
withdrawal  connector  apparatus  has  a  connector  receiv- 
ing  body  1  for  receiving  a  plurality  of  connectors  10  in 
such  a  manner  as  to  be  capable  of  inserting  and  with- 
drawing  in  an  insertion  directing  I  and  a  withdrawing 
direction  II  shown  by  arrows  in  Figs.  4  and  5.  A  plurality 
of  mating  connectors  20  respectively  engaged  with  a 
plurality  of  connectors  10  one  to  one  are  provided  in  the 
connector  receiving  body  1  . 
[0049]  The  connector  receiving  body  1  has  a  pair  of 
frames  3  arranged  in  parallel  to  each  other,  a  pair  of 
frame  blocks  4  mutually,  integrally  holding  each  of  both 
end  surfaces  in  a  longitudinal  direction  of  a  pair  of 
frames  3,  and  a  plurality  of  partition  members  5  which 
partition  in  such  a  manner  as  to  separate  a  space  in  the 
longitudinal  direction  between  a  pair  of  frame  blocks  4 
into  a  predetermined  interval  and  which  are  arranged  so 
as  to  be  mounted  to  a  pair  of  frames  3  in  parallel  to  each 
other.  A  pair  of  frame  blocks  4  and  a  pair  of  frames  3  are 
integrally  held  by  screws  6.  A  plurality  of  partition  mem- 
bers  5  are  made  of  a  metal  plate  or  a  resin  plate. 
[0050]  Further,  the  connector  receiving  body  1  serves 
as  a  plurality  of  receiving  chambers  7  adapted  such  that 
a  plurality  of  space  portions  defined  by  a  pair  of  frames 
3,  a  pair  of  frame  blocks  4  and  a  plurality  of  partition 
members  5  receive  a  plurality  of  connectors  10.  One 
connector  10  and  one  mating  connector  20  are  received 
one  to  one  in  each  of  a  plurality  of  receiving  chambers 
7. 
[0051]  Two  band-like  cables  15  such  as  a  flat  ribbon 
cable  are  connected  to  each  of  the  connectors  10,  and 
a  pair  of  projections  18a  and  18b  for  one-touch  locking 
to  a  pair  of  frames  3  of  the  connector  receiving  body  1 
and  for  driving  a  slider  are  projected  on  each  of  a  pair  of 
side  surfaces  mutually  facing  each  other.  A  pair  of  pro- 
jections  18a  and  18b  are  formed  in  a  cylindrical  shape. 
[0052]  Further,  a  pair  of  projections  19  for  one-touch 
locking  to  each  of  the  frames  3  of  the  connector  receiv- 
ing  body  1  and  for  driving  a  slider  are  projected  on  both 
upper  and  lower  surfaces  in  each  of  the  mating  connec- 
tors  20. 
[0053]  Incidentally,  as  shown  in  Fig.  7,  each  of  the 
connectors  10  has  an  insulator  10a  and  a  plurality  of 
conductive  contacts  1  1  incorporated  into  the  insulator 

1  0a,  and  these  contacts  1  1  are  connected  to  a  core  wire 
of  a  cable  15  one  to  one.  The  insulator  10a  has  an 
engagement  portion  10b  at  a  front  end  portion  in  the 
inserting  direction  I  of  the  connector  10.  The  contacts 

5  1  1  are  arranged  in  the  engagement  portion  1  0b  so  as  to 
be  aligned.  As  shown  in  Fig.  8,  a  plurality  of  contact 
holes  20c  are  formed  on  an  end  surface  of  the  engage- 
ment  portion  1  0b. 
[0054]  Convex  portions  1  0d  are  formed  on  an  upper 

10  end  portion  of  one  side  surface  and  a  lower  end  portion 
of  the  other  side  surface  in  the  insulator  10a. 
[0055]  Further,  each  of  the  mating  connectors  20  is 
called  as  a  pin  header,  and  has  an  insulator  20a  and  a 
conductive  contact  21  such  as  a  pin  contact  incorpo- 

15  rated  into  the  insulator  20a.  An  engagement  portion  20b 
formed  in  a  large  groove  shape  and  receiving  the 
engagement  portion  10b  is  formed  in  the  insulator  20a. 
A  portion  of  the  contact  21  extending  to  an  outer  side  of 
the  insulator  20a  is  connected  to  a  contact  (not  shown) 

20  of  an  apparatus  side  connector.  And,  a  portion  of  the 
contact  21  positioned  at  the  engagement  portion  20b  is 
inserted  into  a  contact  hole  20c  formed  in  the  engage- 
ment  portion  1  0b  so  as  to  be  brought  into  contact  with 
the  contact  1  1  . 

25  [0056]  Returning  to  Fig.  4,  each  of  a  pair  of  frames  3 
has  a  frame  plate  portion  3a  of  an  elongate  plate  shape, 
and  a  pair  of  guide  portions  3b  disposed  which  exist  at 
both  edge  portions  corresponding  to  a  pair  of  sides  par- 
allel  to  a  longitudinal  direction  of  the  frame  plate  portion 

30  3a  and  which  are  formed  in  a  longitudinal  direction.  The 
guide  portion  3b  is  a  portion  which  extends  upwardly  to 
the  frame  plate  portion  3a  from  each  of  both  edge  por- 
tions  in  the  longitudinal  direction  of  the  frame  plate  por- 
tion  3a  and  which  is  further  bent  in  parallel  to  the  frame 

35  plate  portion  3a. 
[0057]  Further,  a  plurality  of  projection  moving  win- 
dows  25  long  extending  in  the  inserting  and  withdrawing 
directions  I  and  II  from  the  edge  in  the  side  of  inserting 
the  connector  1  0  are  formed  in  the  frame  plate  portion 

40  3a.  Incidentally,  as  shown  in  Fig.  6,  a  notch  portion  3d  is 
formed  at  a  portion  extending  to  the  upper  portion  of  the 
frame  plate  portion  3a  in  the  guide  portion  3b  following 
the  projection  moving  window  25. 
[0058]  Still  further,  a  plurality  of  projection  windows  55 

45  long  extending  in  the  inserting  and  withdrawing  direc- 
tions  I  and  II  from  an  edge  opposite  to  the  edge  in  the 
side  of  inserting  the  connector  10  are  formed  in  the 
frame  plate  portion  3a.  As  shown  in  Fig.  5,  in  a  plurality 
of  projection  windows  55,  a  projection  19  of  each  of  the 

so  mating  connectors  20  is  fitted  into  an  inner  portion 
inside  each  of  the  projection  window  55.  Under  this 
state,  since  each  of  the  projections  19  is  fitted  to  a  pair 
of  positions  in  each  of  the  projection  windows  55,  each 
of  the  mating  connectors  20  is  held  within  each  of  the 

55  receiving  chambers  7. 
[0059]  Incidentally,  each  of  the  projection  moving  win- 
dows  25  and  each  of  the  mating  projection  windows  55 
are  in  a  positional  relation  in  which  they  are  aligned  in  a 
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width  direction  (corresponding  to  the  inserting  and  with- 
drawing  directions  I  and  II)  of  the  frame  plate  portion  3a 
and  a  longitudinal  direction  thereof,  and  a  pair  of  them 
are  positioned  in  each  of  the  receiving  chambers  7. 
[0060]  Under  a  state  that  each  of  the  connectors  1  0 
and  each  of  the  mating  connectors  20  are  received  in 
the  connector  receiving  chamber  1  ,  each  of  the  projec- 
tions  1  8a  and  1  8b  and  each  of  the  projections  1  9  are 
projected  on  the  frame  plate  portion  3a.  And,  each  of 
the  projections  1  8a  and  1  8b  is  adapted  so  as  to  be  mov- 
able  in  the  inserting  and  withdrawing  directions  I  and  II 
within  the  range  of  each  of  the  projection  moving  win- 
dows  25. 
[0061  ]  Further,  a  slit  3m  for  fitting  and  holding  a  pair  of 
interlocking  portions  5a  and  5b  formed  in  upper  and 
lower  ends  of  each  of  the  partition  members  5  is  formed 
in  each  of  the  frame  plate  portions  3a.  When  each  of  the 
connectors  10  is  inserted  into  each  of  the  receiving 
chamber  7,  the  projections  1  8a  and  1  8b  of  each  of  the 
connectors  10  move  in  the  inserting  direction  I  along  the 
inner  side  of  each  of  the  projection  moving  windows  25, 
thereby  inserting  each  of  the  connectors  10  into  an 
inner  portion  of  each  of  the  receiving  chambers  7. 
[0062]  As  shown  also  in  Fig.  9,  the  partition  member 
5  has  a  pair  of  interlocking  portions  5a  and  5b,  a  pair  of 
spring  portions  5c  and  5d  extending  from  a  withdrawing 
direction  II  side  to  an  inserting  direction  I  side  so  as  to 
face  the  interlocking  portions  5a  and  5b,  and  a  pair  of 
lances  5f  and  5g  projecting  to  each  of  the  adjacent 
receiving  chambers  7  one  to  one  so  as  to  extend  in  a 
gradually  inclining  manner  and  having  a  spring  charac- 
teristic. 
[0063]  A  front  end  portion  of  a  pair  of  interlocking  por- 
tions  5a  and  5b  slightly  projects  above  the  frame  plate 
portion  3a.  Interlocking  projections  51c  and  51d  are 
formed  at  their  free  ends  of  a  pair  of  spring  portions  5c 
and  5d,  respectively.  These  interlocking  projections  51c 
and  51  d  are  fitted  into  a  plurality  of  projection  receiving 
holes  3e  formed  in  the  frame  plate  portion  3a  one  to 
one.  A  plurality  of  projection  receiving  holes  3e  are 
formed  between  a  plurality  of  projection  moving  win- 
dows  25  one  by  one. 
[0064]  A  pair  of  lances  5f  and  5g  are  connected  to  the 
partition  member  5  at  their  one  ends,  and  extend  in  the 
inserting  and  withdrawing  directions  I  and  II.  One  5f  of 
the  lances  is  positioned  in  one  (the  upper  side  in  Fig.  4) 
of  the  frame  plate  portions  3a  side,  and  the  other  5g  of 
the  lances  is  positioned  in  the  other  (the  lower  side  in 
Fig.  4)  of  the  frame  plate  portions  3a  side. 
[0065]  In  case  that  the  partition  member  5  is  a  metal 
plate,  a  pair  of  lances  5f  and  5g  are  made  by  bending 
after  punched  by  a  press. 
[0066]  In  the  connector  10  mentioned  above,  as 
shown  in  Fig.  7,  a  pair  of  interlocking  groove  portions 
10g  are  formed  in  side  surfaces  of  the  insulator  10a, 
that  is,  in  side  surfaces  respectively  facing  a  pair  of 
lances  5f  and  5g.  A  pair  of  lances  5f  and  5g  are  adapted 
so  as  to  be  interlocked  with  a  pair  of  interlocking  groove 

portions  10g  when  the  connector  10  is  received  in  the 
receiving  chamber  7  to  a  predetermined  position  (a  mid- 
way  position  of  engagement). 
[0067]  That  is,  until  the  connector  1  0  enters  to  a  pre- 

5  determined  position  in  the  receiving  chamber  7,  the 
connector  10  is  inserted  while  pressing  a  pair  of  lances 
5f  and  5g  of  two  partition  members  5  facing  each  other 
in  both  side  surfaces  of  the  insulator  10a  and  slightly 
flexing  them.  And,  the  front  ends  of  a  pair  of  lances  5f 

10  and  5g  of  two  partition  members  5  are  brought  into  con- 
tact  with  each  of  the  groove  walls  of  a  pair  of  interlocking 
groove  portions  10g  and  interlocked.  In  this  case,  a  pair 
of  lances  5f  and  5g  are  returned  to  an  original  state. 
Under  this  state,  the  connector  10  is  prevented  from 

15  moving  in  the  withdrawing  direction  II.  Due  to  the  opera- 
tion  mentioned  above,  the  connector  1  0  can  be  locked 
in  one-touch  within  the  receiving  chamber  7. 
[0068]  Under  this  state,  the  connector  1  0  and  the  mat- 
ing  connector  20  are  not  engaged  with  each  other  yet. 

20  In  order  to  engage  the  connector  10  with  the  mating 
connector  20,  the  operation  is  performed  by  using  a 
slider  41  shown  in  Fig.  10. 
[0069]  Each  of  the  projections  18a  and  18b  and  the 
projection  1  9  positioned  on  the  frame  plate  portion  3a  is 

25  engaged  with  the  slider  41  ,  and  is  adapted  in  such  a 
manner  that  the  connector  1  0  can  be  engaged  with  and 
separated  from  the  mating  connector  20  by  moving  the 
slider  41  in  the  longitudinal  direction. 
[0070]  The  slider  41  has  a  slider  block  42,  and  a  pair 

30  of  slider  plate  portions  43  which  are  formed  in  an  elon- 
gate  plate  shape  and  whose  one  ends  are  held  to  each 
of  a  pair  of  side  surfaces  of  the  slider  block  42  by  screws 
44  so  as  to  be  mutually  disposed  in  parallel  and  face 
each  other. 

35  [0071  ]  A  first  sliding  groove  portion  50a  and  a  second 
sliding  groove  portion  50b  are  formed  in  each  of  the  fac- 
ing  surfaces  of  a  pair  of  slider  plate  portion  43.  The  first 
sliding  groove  portion  50a  has  a  straight  groove  portion 
45a  extending  from  a  slider  block  42  side  to  a  front  end 

40  direction  of  a  pair  of  slider  plate  portion  43  and  a  projec- 
tion  inserting  groove  portion  47a  disposed  in  a  front  end 
of  the  slider  plate  portion  43  following  the  straight 
groove  portion  45a. 
[0072]  The  second  sliding  groove  portion  50b  has  a 

45  straight  groove  portion  45b  extending  from  a  slider  block 
42  side  to  a  front  end  direction  of  a  pair  of  slider  plate 
portion  43,  an  inclined  groove  portion  46  following  the 
straight  groove  portion  45b  and  obliquely  expanded 
near  the  front  end  of  a  pair  of  slider  plate  portion  43  so 

so  as  to  be  wider  than  a  distance  between  the  straight 
groove  portions  45a  and  45b,  and  a  projection  inserting 
groove  portion  47b  extending  following  a  front  end  side 
of  the  inclined  groove  portion  46. 
[0073]  Incidentally,  a  relief  groove  portion  60  escaping 

55  against  the  convex  portion  of  a  pair  of  interlocking  por- 
tions  5a  and  5b  projecting  above  the  frame  plate  por- 
tions  3a  and  3a  is  formed  between  the  first  sliding 
groove  portion  50a  and  the  second  sliding  groove  por- 
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tion  50b. 
[0074]  Next,  an  operation  of  inserting  and  separating 
each  of  the  connectors  10  and  each  of  the  mating  con- 
nectors  20  will  be  described  below  with  reference  to 
Figs.  11  to  16. 
[0075]  In  Fig.  1  1  ,  there  is  shown  a  state  in  which  each 
of  the  mating  connectors  20  is  not  held  to  the  connector 
receiving  body  1  .  And,  among  the  connectors  denoted 
by  symbols  [A],  [B],  and  [C],  the  connector  denoted  by 
symbol  [A]  is  received  in  the  receiving  chamber  7  to  a 
predetermined  position.  The  connector  10  denoted  by 
symbol  [A]  is  inserted  into  the  receiving  chamber  7  and 
the  projection  18a  is  positioned  in  an  intermediate  por- 
tion  of  the  projection  moving  window  25.  Each  of  the 
connectors  denoted  by  symbols  [B]  and  [C]  is  received 
in  each  of  the  receiving  chambers  7  to  a  predetermined 
position  in  the  same  manner  as  that  of  the  connector 
denoted  by  symbol  [A]. 
[0076]  When  these  connectors  1  0  are  received  to  a 
predetermined  position,  each  of  the  connectors  10  is 
inserted  while  pressing  and  flexing  a  pair  of  lances  5f 
and  5g  on  both  side  surfaces  of  each  of  the  insulators 
1  0a  until  each  of  the  connectors  1  0  enters  to  a  predeter- 
mined  position  of  each  of  the  receiving  chambers  7. 
And,  when  a  pair  of  lances  5f  and  5g  enter  to  a  pair  of 
interlocking  groove  portions  10g,  as  shown  in  Fig.  12, 
the  front  ends  of  a  pair  of  lances  5f  and  5g  are  brought 
into  contact  with  each  of  the  groove  walls  of  a  pair  of 
interlocking  groove  portions  10g  of  an  engagement  por- 
tion  10b  side  so  as  to  be  interlocked.  In  this  case,  a  pair 
of  lances  5f  and  5g  are  returned  to  an  original  state. 
Under  this  state,  each  of  the  connectors  1  0  is  prevented 
from  moving  in  the  withdrawing  direction  II. 
[0077]  Incidentally,  under  this  state,  in  case  that  each 
of  the  mating  connectors  20  is  not  provided  in  the  con- 
nector  receiving  body  1  ,  there  is  a  risk  that  each  of  the 
connectors  10  moves  in  the  inserting  direction  I.  How- 
ever,  as  shown  in  Fig.  13,  since  the  convex  portion  10d 
is  formed  in  each  of  the  upper  end  portion  of  one  of  the 
side  surfaces  of  the  insulator  10a  and  the  lower  end  por- 
tion  of  the  other  of  the  side  surfaces  thereof,  the  convex 
portion  10d  is  brought  into  contact  with  the  thickness 
end  surface  of  each  of  the  partition  members  5,  so  that 
each  of  the  connectors  10  is  prevented  from  further 
moving  in  the  inserting  direction  I. 
[0078]  In  Figs.  14  and  15,  under  a  state  that  each  of 
the  mating  connectors  20  is  attached  to  the  frame  3,  the 
connector  10  denoted  by  symbol  [A]  among  the  connec- 
tors  denoted  by  symbols  [A],  [B],  and  [C]  is  received  to 
a  predetermined  position  of  the  receiving  chamber  7. 
The  connector  1  0  denoted  by  symbol  [A]  is  inserted  to 
the  receiving  chamber  7  and  the  projection  18a  is  posi- 
tioned  in  an  intermediate  portion  of  the  projection  mov- 
ing  window  25. 
[0079]  The  connector  10  denoted  by  symbol  [B]  is 
shown  under  a  state  that  it  is  moved  to  a  position  imme- 
diately  before  the  contact  1  1  is  brought  into  contact  with 
the  contact  21  .  The  connector  1  0  denoted  by  symbol  [C] 

is  shown  under  a  state  in  which  the  engagement  portion 
1  0b  is  engaged  with  the  mating  connector  20b  and  the 
contact  1  1  is  brought  into  contact  with  the  mating  con- 
tact  21  . 

5  [0080]  In  order  to  move  each  of  the  connectors  1  0 
from  the  state  denoted  by  symbol  [A]  shown  in  Figs.  1  4 
and  15  to  the  engagement  state  shown  by  symbol  [C], 
the  slider  41  shown  in  Fig.  10  is  used. 
[0081]  Firstly,  in  a  plurality  of  projection  window  55, 

10  the  projection  1  9  of  each  of  the  mating  connectors  20  is 
fitted  into  an  inner  portion  inside  each  of  the  projection 
windows  55  and  is  positioned  on  a  straight  line  in  the 
longitudinal  direction.  Under  this  state,  since  each  of  the 
projections  1  9  is  fitted  to  a  pair  of  positions  of  each  of 

15  the  projection  windows  55,  each  of  the  mating  connec- 
tors  20  is  held  within  the  receiving  chamber  7. 
[0082]  Next,  the  connector  10  denoted  by  symbol  [A] 
is  received  to  a  predetermined  position  in  the  receiving 
chamber  7  and,  as  shown  in  Fig.  12,  a  pair  of  lances  5f 

20  and  5g  can  be  interlocked  with  a  pair  of  interlocking 
groove  portions  1  0g.  Further,  each  of  the  connectors  1  0 
denoted  by  symbols  [B]  and  [C]  is  received  to  a  prede- 
termined  position  in  each  of  the  receiving  chamber  7,  in 
the  same  manner  as  the  connector  10  denoted  by  sym- 

25  bol  [A]. 
[0083]  Next,  the  slider  41  slides  on  the  frame  plate 
portion  3a  in  the  longitudinal  direction.  Thereupon,  the 
projections  1  8a  and  1  8b  in  each  of  the  connectors  1  0 
and  the  projection  19  in  each  of  the  mating  connectors 

30  20  are  respectively  fitted  to  the  projection  inserting 
groove  portions  47a  and  47b  in  the  slider  41  having  a 
width  larger  than  a  diameter  thereof  and  are  respec- 
tively  inserted  into  the  first  and  the  second  sliding 
groove  portions  50a  and  50b,  and  each  of  the  connec- 

35  tors  10  is  successively  engaged  with  each  of  the  mating 
connectors  20  by  driving  the  slider  41  in  the  longitudinal 
direction  perpendicular  to  the  inserting  and  withdrawing 
directions  I  and  II. 
[0084]  An  engagement  between  each  of  the  connec- 

40  tors  10  and  each  of  the  mating  connectors  20  is  per- 
formed  in  the  following  manner.  When  the  handle  48 
mounted  to  the  slider  block  42  is  pushed  in  one  direc- 
tion,  the  slider  41  is  driven  and  a  pair  of  slider  plate  por- 
tions  43  slide.  In  consequence,  since  each  engagement 

45  inclined  surface  46a  of  a  pair  of  inclined  groove  portion 
46  successively  inserts  a  pair  of  projections  18a  and 
1  8b  of  each  of  the  connectors  1  0  into  each  of  the  projec- 
tion  moving  windows  25  so  as  to  make  each  projection 
18a,  18b  approach  to  each  projection  19,  each  of  the 

so  connectors  1  0  is  engaged  with  each  of  the  mating  con- 
nectors  20.  After  the  engagement,  a  pair  of  projections 
18a  and  18b  of  each  of  the  connectors  10  enter  into 
each  of  the  straight  groove  portions  45b  of  a  pair  of 
slider  plate  portions  43  and  are  thereby  locked,  and  the 

55  projection  19  of  each  of  the  mating  connectors  20 
enters  into  each  of  the  straight  groove  portions  45a  of  a 
pair  of  slider  plate  portions  43  and  is  thereby  locked. 
[0085]  There  will  be  understood  a  process  in  which, 
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when  each  of  the  connectors  1  0  and  each  of  the  mating 
connectors  20  are  engaged  with  each  other  by  driving 
the  slider  41  ,  each  of  the  connectors  10  is  successively 
engaged  with  each  of  the  mating  connectors  20  by  the 
inclined  groove  portion  46  of  the  slider  41  ,  as  shown  in 
two  dots  chain  line  in  Fig.  16. 
[0086]  A  separation  between  each  of  the  connectors 
10  and  each  of  the  mating  connectors  20  is  performed 
in  the  following  manner.  When  the  handle  48  is  pulled  in 
the  inverse  direction,  the  slider  41  is  driven  and  a  pair  of 
slider  plate  portions  43  slide.  In  consequence,  since 
each  separation  inclined  surface  46b  of  a  pair  of 
inclined  groove  portions  46  moves  a  pair  of  projections 
18a  and  18b  in  each  of  the  connectors  10  so  as  to 
secede  from  a  pair  of  projections  19,  1  9  of  the  mating 
connectors  20,  each  of  the  connectors  1  0  is  separated 
from  each  of  the  mating  connectors  20. 
[0087]  Fig.  17  shows  a  modified  example  in  which  a 
position  of  each  of  the  projections  18a  and  18b  is  differ- 
ent  from  that  of  Fig.  1  6.  In  this  example,  each  of  the  pro- 
jection  moving  windows  25  long  extends  toward  the 
inserting  direction  I  from  the  position  of  each  of  the  pro- 
jections  18a  and  18b  at  a  position  of  the  inserting  direc- 
tion  I  of  each  of  the  connectors  10,  but  since  each  of  the 
projections  18a  and  18b  exists,  each  of  the  connectors 
10  does  not  project  forward  from  the  engagement  posi- 
tion  even  under  a  state  that  each  of  the  mating  connec- 
tors  20  does  not  exist.  Further,  each  of  the  connectors 
10  does  not  come  out  from  each  of  the  receiving  cham- 
bers  7  and  does  not  collide  with  each  of  the  mating  con- 
nectors  20  when  engaging.  The  insertion  and 
withdrawal  connector  apparatus  in  accordance  with  the 
first  embodiment  performs  the  following  effects. 

1  .  Since  the  lance  formed  in  each  of  the  partition 
members  is  interlocked  with  the  interlocking  groove 
portion  formed  in  each  of  the  connectors,  an  inter- 
val  for  arranging  a  plurality  of  connectors  becomes 
narrow. 
2.  Since  the  convex  portion  is  formed  in  each  of  the 
connectors,  each  of  the  connectors  does  not  move 
beyond  a  predetermined  position. 
3.  One  kind  of  connector  receiving  body  can  corre- 
spond  to  several  kinds  of  connectors  in  each  of 
which  a  position  to  be  provided  with  the  projection 
is  different. 

[0088]  Next,  an  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  a  second  embodiment  of 
the  invention  will  be  described  below  with  reference  to 
Figs.  18Ato  20B.  This  insertion  and  withdrawal  connec- 
tor  apparatus  66  is  constituted  by  combining  a  plurality 
of  connectors  61  ,  a  first  frame  62,  a  second  frame  63,  a 
first  slider  64,  a  second  slider  65  and  the  like.  Inciden- 
tally,  the  connector  61  is  a  cable  connector  used  for  con- 
necting  a  cable  in  the  illustrated  embodiment. 
[0089]  Each  of  the  connectors  61  has  a  first  projection 
61a  and  a  second  projection  61b  formed  substantially  in 

a  cylindrical  shape.  Further,  the  first  frame  62  and  the 
second  frame  63  respectively  have  a  first  holding 
groove  62a  and  a  second  holding  groove  63a  extending 
along  the  first  x-direction.  Still  further,  the  first  slider  64 

5  and  the  second  slider  65  respectively  have  a  first  cam 
groove  64a  and  a  second  cam  groove  65a. 
[0090]  Here,  a  diameter  of  the  first  projection  61  a  and 
a  diameter  of  the  second  projection  61b  are  mutually 
equal  to  each  other,  but  one  of  the  first  projection  61  a 

10  and  the  second  projection  61b  has  a  recess  portion.  In 
this  embodiment,  with  reference  to  Figs.  20A  and  20B, 
both  sides  in  a  diametrical  direction  of  the  cylinder  of  the 
projection  61b,  that  is,  a  portion  facing  an  edge  of  the 
second  holding  groove  63a  in  Fig.  20B  is  a  recess  por- 

15  tion  61c.  Due  to  presence  of  the  recess  portion  61c,  a 
width  B  of  the  second  projection  61b  in  the  widthwise 
direction  of  the  second  holding  groove  63a  is  smaller 
than  a  diameter  A  of  the  first  projection  61  a.  Incidentally, 
the  recess  portion  61c  may  be  integrally  formed  when 

20  forming  the  second  projection  61  b,  or  may  be  formed  by 
a  cutting  process  after  forming  the  cylindrical  second 
projection  61b. 
[0091]  The  first  projection  61a  and  the  second  projec- 
tion  61b  in  each  of  the  connectors  61  are  respectively 

25  inserted  slidably  into  the  first  holding  groove  62a  in  the 
first  frame  62  and  the  second  holding  groove  63a  in  the 
second  frame  63.  Further,  the  first  projection  61a  and 
the  second  projection  61  b  are  respectively  inserted  into 
the  first  cam  groove  64a  in  the  first  slider  64  and  the 

30  second  cam  groove  65a  in  the  second  slider  65.  By  this 
structure,  the  connectors  61  are  respectively  held  by  the 
first  frame  62  and  the  second  frame  63  so  as  to  be  mov- 
able  in  a  first  direction  x.  And,  the  connectors  61  are 
respectively  driven  along  the  first  direction  x  by  the  first 

35  slider  64  and  the  second  slider  65  integrally  moving 
along  a  second  direction  y. 
[0092]  As  shown  in  Figs.  1  9A  and  1  9B,  positions  of  the 
projections  61a,  61b,  61a',  and  61b'  are  different 
between  the  connector  61  disposed  in  a  right  side  of  the 

40  first  frame  62  and  the  second  frame  63  and  the  connec- 
tor  61  '  disposed  in  a  left  side  thereof.  That  is,  in  the  con- 
nector  61  ,  the  projections  61  a  and  61  b  are  in  front  of  the 
engagement  direction  thereof,  but  in  the  connector  61', 
the  projections  61a'  and  61b'  are  disposed  at  the  rear 

45  thereof.  Further,  the  first  slider  64  and  the  second  slider 
65  have  first  to  fourth  cam  grooves  64a,  65a,  64b  and 
65b  for  the  connector  61  and  first  to  fourth  cam  grooves 
64a',  65a',  64b',and  65b'  for  the  connector  61'.  The  first 
to  fourth  cam  grooves  64a,  65a,  64b,  and  65b  are 

so  formed  so  as  to  correspond  to  the  connector  61  ,  and  the 
first  to  fourth  cam  grooves  64a',  65a',  64b',  and  65b'  are 
formed  so  as  to  correspond  to  the  connector  61  '.  Except 
the  points  mentioned  above,  the  projections  61a  and 
61b  and  the  projections  61a'  and  61b',  and  the  first  to 

55  fourth  cam  grooves  64a,  65a,  64b,  and  65b  and  the  first 
to  fourth  cam  grooves  64a',  65a',  64b',  and  65b'  are  sub- 
stantially  constituted  in  the  same  manner. 
[0093]  A  width  of  one  of  the  first  holding  groove  62a  in 
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the  first  frame  62  and  the  second  holding  groove  63a  in 
the  second  frame  63,  that  is,  a  width  of  the  second  hold- 
ing  groove  63a  in  this  embodiment  is  formed  so  as  to  be 
narrower  than  a  width  of  the  first  holding  groove  62a  in 
correspondence  to  a  width  of  the  second  projection  61  b. 
[0094]  Further,  the  first  slider  64  and  the  second  slider 
65  are  provided  so  as  to  be  movable  in  the  second 
direction  y  with  respect  to  the  first  frame  62  and  the  sec- 
ond  frame  63.  Further,  the  first  cam  groove  64a  in  the 
first  slider  64  and  the  second  cam  groove  65a  in  the 
second  slider  65  respectively  receive  slidably  the  first 
projection  61a  and  the  second  projection  61b.  Further, 
the  widths  of  the  first  cam  groove  64a  and  the  second 
cam  groove  65a  are  formed  so  as  to  be  mutually  equal. 
[0095]  Still  further,  in  Figs.  18B  and  18C,  reference 
numeral  80  denotes  a  pin  header  in  which  a  pin  contact 
connecting  each  of  the  connectors  61  is  provided.  The 
pin  header  80  has  a  third  projection  80a  and  a  fourth 
projection  80b.  And,  the  third  cam  groove  64b  formed  in 
the  first  slider  64  receives  the  third  projection  80a  and  is 
in  contact  therewith.  Further,  the  fourth  cam  groove  65b 
formed  in  the  second  slider  65  receives  the  fourth  pro- 
jection  80b  and  is  in  contact  therewith.  Accordingly,  the 
pin  header  80  interlocks  with  the  first  slider  64f  and  the 
second  slider  65,  and  a  positional  relation  between  the 
first  slider  64,  the  second  slider  65,  and  the  pin  header 
80  can  be  maintained  when  engaging  and  separating 
between  the  connectors  61  and  the  pin  header  80. 
[0096]  Furthermore,  in  Figs.  19Aand  19B,  reference 
numerals  67  and  68  denote  a  first  block  and  a  second 
block  for  combining  the  first  frame  62  and  the  second 
frame  63. 
[0097]  In  the  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  the  second  embodiment, 
the  first  holding  groove  62a  corresponding  to  the  first 
projection  61a  is  formed  in  the  first  frame  62  and  the 
second  holding  groove  63a  corresponding  to  the  sec- 
ond  projection  61b  is  formed  in  the  second  frame  63. 
Accordingly,  even  in  case  of  inserting  the  connector  61 
in  an  erroneous  direction,  for  example,  in  Fig.  18A, 
inserting  the  connector  61  to  the  first  frame  62  and  the 
second  frame  63  under  a  state  of  placing  the  second 
projection  61b  to  the  upper  side  and  placing  the  first 
projection  61a  to  the  lower  side,  the  first  projection  61a 
can  not  pass  through  the  second  holding  groove  63a  in 
the  second  frame  63  due  to  excessive  narrowness. 
Therefore,  the  connector  61  can  be  prevented  from 
being  erroneously  inserted. 
[0098]  And,  as  mentioned  above,  an  engagement 
operation  of  each  of  the  connectors  61  can  be  per- 
formed  by  moving  the  first  projection  61a  and  the  sec- 
ond  projection  61b  in  the  upper  and  lower  portions  of 
each  of  the  connectors  61  by  the  cam  groove  64a  in  the 
first  slider  64  and  the  cam  groove  65a  in  the  second 
slider  65  under  a  state  of  holding  each  of  the  connectors 
61  by  the  first  frame  62  and  the  second  frame  63.  That 
is,  each  of  the  connectors  61  is  engaged  with  the  pin 
header  80  by  moving  the  first  slider  64  and  the  second 

slider  65  in  a  leftward  direction  in  Figs.  18B  and  18C,  so 
that  the  contact  in  each  of  the  connectors  61  can  be 
connected  to  the  corresponding  pin  contact  of  pin 
header  80. 

5  [0099]  Next,  an  insertion  and  withdrawal  connector 
apparatus  in  accordance  with  a  third  embodiment  of  the 
invention  will  be  described  below  with  reference  to  Figs. 
21Aand21B. 
[01  00]  In  an  insertion  and  withdrawal  connector  appa- 

10  ratus  66  in  accordance  with  a  third  embodiment,  an 
arrangement  of  the  frames  62  and  63  is  the  same  as  the 
insertion  and  withdrawal  connector  apparatus  in 
accordance  with  the  second  embodiment  shown  in 
Figs.  18A  to  20B.  However,  in  the  insertion  and  with- 

15  drawal  connector  apparatus  in  accordance  with  the  third 
embodiment,  the  connector  61  is  arranged  in  a  left  side 
of  the  frames  62  and  63,  the  connector  61'  is  arranged 
in  a  right  side  thereof,  and  the  sliders  64  and  65  are 
arranged  in  a  left  side  of  the  frames  62  and  63.  In  these 

20  points,  this  apparatus  is  different  from  the  insertion  and 
withdrawal  connector  apparatus  66  in  accordance  with 
the  second  embodiment.  And,  the  upper  and  lower  posi- 
tions  of  the  sliders  64  and  65  become  reverse  to  the 
insertion  and  withdrawal  connector  apparatus  66  in 

25  accordance  with  the  second  embodiment. 
[01  01  ]  That  is,  in  the  insertion  and  withdrawal  connec- 
tor  apparatus  66  in  accordance  with  the  third  embodi- 
ment,  since  a  width  of  the  cam  groove  64a  in  the  first 
slider  64  and  a  width  of  the  cam  groove  65a  in  the  sec- 

30  ond  slider  65  are  equal,  the  structure  is  made  so  as  to 
arrange  the  second  slider  65  in  the  first  frame  62  side 
and  the  first  slider  64  in  the  second  frame  63  side. 
[0102]  Incidentally,  in  case  of  the  insertion  and  with- 
drawal  connector  apparatus  66  in  accordance  with  the 

35  third  embodiment,  an  engagement  operation  of  the  con- 
nector  61  becomes  reverse  to  that  of  the  insertion  and 
withdrawal  connector  apparatus  66  in  accordance  with 
the  second  embodiment.  That  is,  with  reference  to  Figs. 
21  A  and  21  B,  the  engagement  operation  is  performed 

40  by  moving  the  first  slider  64  and  the  second  slider  65 
from  left  to  right.  In  this  manner,  in  accordance  with  the 
second  embodiment  and  the  third  embodiment  of  the 
invention,  a  mounting  direction  of  the  first  slider  64  and 
the  second  slider  65  with  respect  to  the  first  frame  62 

45  and  the  second  frame  63  can  be  suitably  determined  as 
occasion  demands. 
[01  03]  An  insertion  and  withdrawal  connector  appara- 
tus  in  accordance  with  a  fourth  embodiment  of  the 
invention  is  shown  in  Figs.  22A  and  22B.  In  this  insertion 

so  and  withdrawal  connector  apparatus,  a  recess  portion 
61c  is  formed  in  a  part  of  a  surface  in  each  of  root  por- 
tions  of  the  first  projection  61a  and  the  second  projec- 
tion  61b  in  the  widthwise  direction  in  each  of  the  first 
holding  groove  62a  and  the  second  holding  groove  63a. 

55  Incidentally,  since  the  other  structures  and  the  operation 
of  the  insertion  and  withdrawal  connector  apparatus  are 
the  same  as  those  of  the  second  embodiment  men- 
tioned  above,  the  description  is  omitted. 
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[0104]  An  insertion  and  withdrawal  connector  appara- 
tus  in  accordance  with  a  fifth  embodiment  is  shown  in 
Figs.  22A  and  22B.  In  this  insertion  and  withdrawal  con- 
nector  apparatus,  a  recess  portion  61c  is  formed  in  all 
the  periphery  of  the  surface  of  each  of  the  root  portions 
of  the  first  projection  61a  and  the  second  projection  61b 
in  each  of  the  widthwise  directions  of  the  first  holding 
groove  62a  and  the  second  holding  groove  63a.  Inci- 
dentally,  since  the  other  structures  and  the  operation  of 
the  insertion  and  withdrawal  connector  apparatus  are 
the  same  as  those  of  the  second  embodiment  men- 
tioned  above,  the  description  is  omitted. 
[0105]  The  insertion  and  withdrawal  connector  appa- 
ratuses  in  accordance  with  the  second  to  fifth  embodi- 
ments  can  prevent  each  of  the  connectors  from  being 
erroneously  inserted  into  each  of  the  frames  without 
changing  the  width  of  the  cam  groove  in  each  of  the  slid- 
ers. 
[0106]  Successively,  a  structure  for  remote-controlling 
engagement  and  separation  of  an  insertion  and  with- 
drawal  connector  apparatus  in  accordance  with  a  sixth 
embodiment  of  the  invention  will  be  described  below 
with  reference  to  Figs.  24  to  29. 
[0107]  At  first,  a  total  structure  of  the  sixth  embodi- 
ment  will  be  described  below  with  reference  to  Fig.  24. 
A  relay  frame  72  is  fixed  to  a  front  surface  of  a  wired 
casing  71  ,  and  the  relay  frame  72  holds  a  multiplicity  of 
aligned  cable  connectors  73.  Incidentally,  two  cable 
connectors  73  are  picked  up  and  shown  in  an  upper  por- 
tion  in  Fig.  24  for  the  sake  of  understanding.  A  pair  of 
sliders  75  (in  Fig.  24,  shown  by  picking  up  for  the  sake 
of  understanding)  for  engaging  and  separating  a  multi- 
plicity  of  cable  connectors  73  with  respect  to  a  multiplic- 
ity  of  aligned  front  connectors  74  are  attached  to  the 
relay  frame  72,  and  a  gear  box  76  for  sliding  a  pair  of 
sliders  75  is  attached  to  the  wired  casing  71  . 
[01  08]  A  cage  77  is  fixed  to  a  front  surface  of  the  wired 
casing  71  ,  and  a  pair  of  rails  78  of  ten  plus  several  steps 
(in  Fig.  24,  a  first  step  and  a  second  step  from  the  bot- 
tom  are  shown  and  a  third  step  and  more  are  omitted) 
are  fixed  to  the  cage  77.  A  printed  wiring  board  79  is 
mounted  on  a  pair  of  rails  78  in  the  second  step  from  the 
bottom,  and  a  multiplicity  of  aligned  front  connectors  74 
are  mounted  on  the  printed  wiring  board  79. 
[0109]  Since  ten  plus  several  sheets  of  printed  wiring 
board  79  are  mounted  on  the  cage  77,  a  sufficient  rigid- 
ity  is  required  for  the  cage  77  and  the  wired  casing  71  , 
so  that  it  is  hard  to  punch  a  hole  on  a  side  surface  plate 
of  the  cage  77  or  take  off  the  side  surface  plate  of  the 
cage  77  in  order  to  operate  a  pair  of  sliders  75.  Thus,  as 
described  below  with  reference  to  Figs.  25  to  29, 
engagement  and  separation  between  a  multiplicity  of 
cable  connectors  73  and  a  multiplicity  of  front  connec- 
tors  74  are  performed  by  a  remote  operation  structure. 
[01  1  0]  Next,  engagement  and  separation  between  a 
multiplicity  of  cable  connectors  73  and  a  multiplicity  of 
front  connectors  74  by  a  pair  of  sliders  75  will  be 
described  below  with  reference  to  Figs.  25  and  26.  Inci- 

dentally,  as  shown  in  Fig.  24  (showing  a  state  in  which  a 
multiplicity  of  aligned  front  connectors  74  are  apart  from 
a  multiplicity  of  cable  connectors  73  for  the  sake  of 
understanding)  to  Fig.  26,  each  one  of  the  sliders  75  is 

5  slidably  mounted  to  both  upper  and  lower  sides  of  the 
relay  frame  72. 
[01  1  1  ]  Respective  grooves  72A  to  which  projections 
73A  of  a  multiplicity  of  cable  connectors  73  fit,  and 
respective  grooves  72B  to  which  projections  74A  of  a 

10  multiplicity  of  front  connectors  74  fit  are  provided  in  the 
relay  frame  72.  A  direction  of  each  of  the  groove  72A 
and  a  direction  of  each  of  the  grooves  72B  are  perpen- 
dicular  to  a  sliding  direction  of  a  pair  of  sliders  75.  A  mul- 
tiplicity  of  cable  connectors  73  can  move  along  each  of 

15  the  grooves  72A,  and  a  multiplicity  of  front  connectors 
74  can  move  along  each  of  the  grooves  72B.  The 
printed  wiring  board  79  on  which  a  multiplicity  of  front 
connectors  74  are  mounted  is  inserted  into  the  cage  77 
to  a  position  at  which  each  of  the  projections  74A  in  a 

20  multiplicity  of  front  connectors  74  completely  fits  to  each 
of  the  grooves  72B  in  the  relay  frame  72.  Thereafter,  a 
pair  of  sliders  75  are  inserted  into  the  relay  frame  72. 
[01  12]  A  linear  groove  75A  in  the  sliding  direction  and 
a  groove  75B  parallel  to  the  groove  75A  until  the  midway 

25  and  having  an  end  portion  inclined  to  the  sliding  direc- 
tion  are  provided  in  the  slider  75.  Each  of  the  projections 
74A  in  each  of  both  upper  and  lower  sides  in  a  multiplic- 
ity  of  front  connectors  74  can  fit  to  the  groove  75A  in  the 
slider  75,  and  each  of  the  projections  73A  in  each  of 

30  both  upper  and  lower  sides  in  a  multiplicity  of  cable  con- 
nectors  73  can  fit  to  the  groove  75B  in  the  slider  75. 
[01  1  3]  An  upper  view  in  Fig.  26  shows  a  state  in  which 
a  multiplicity  of  cable  connectors  73  are  engaged  with  a 
multiplicity  of  front  connectors  74,  and  a  lower  view  in 

35  Fig.  26  shows  a  state  in  which  a  multiplicity  of  cable  con- 
nectors  73  are  not  engaged  with  a  multiplicity  of  front 
connectors  74.  A  moving  amount  of  the  cable  connector 
73  with  respect  to  the  front  connector  74  is  expressed 
by  x. 

40  [0114]  Successively,  a  drive  mechanism  for  a  pair  of 
sliders  75  will  be  described  below  with  reference  to  Figs. 
27A  to  29.  Each  one  of  the  drive  mechanisms  is  inde- 
pendently  provided  in  each  one  of  the  print  wiring 
boards  79. 

45  [01  1  5]  Each  end  of  a  pair  of  sliders  75  is  fixed  to  both 
upper  and  lower  sides  of  a  slide  plate  80.  The  slide  plate 
80  can  slide  along  guide  plates  76A  disposed  in  both 
sides  and  integrally  structured  with  the  gear  box  76.  The 
slide  plate  80  is  fixed  to  a  synthetic  resin  nut  81  ,  and  the 

so  nut  81  is  fitted  to  a  metal  screw  shaft  82.  A  portion  near 
an  end  portion  of  the  screw  shaft  82  is  rotatably  sup- 
ported  to  a  bracket  83  fixed  within  the  gear  box  76,  the 
other  end  portion  of  the  screw  shaft  82  is  rotatably  sup- 
ported  to  the  guide  plate  76A  at  one  side,  and  further  a 

55  bevel  gear  84  is  fixed  to  the  one  end  portion  of  the  screw 
shaft  82. 
[01  1  6]  The  bevel  gear  84  is  meshed  with  a  bevel  gear 
85  within  the  gear  box  76,  and  the  bevel  gear  85  is  fixed 
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to  a  drive  shaft  86  rotatably  supported  to  the  gear  box 
76.  The  drive  shaft  86  is  rotated  by  a  handle  87  detach- 
ably  mounted  thereto. 
[01  17]  A  drive  operation  of  a  pair  of  sliders  75  in  case 
of  engaging  a  multiplicity  of  aligned  cable  connectors  73 
with  a  multiplicity  of  aligned  front  connectors  74  will  be 
described  below.  When  the  handle  87  is  rotated  in  one 
direction,  the  screw  shaft  82  is  rotated  through  the  drive 
shaft  86,  the  bevel  gear  85,  and  the  bevel  gear  84.  In 
consequence,  the  slide  plate  80  fixed  to  the  nut  81 
slides  leftward  along  the  guide  plates  76A  disposed  in 
both  sides  from  a  position  shown  in  Figs.  27A  to  28B 
through  a  position  shown  in  Fig.  29.  Accordingly,  a  pair 
of  sliders  75  fixed  to  the  sliding  plate  80  slide  leftward, 
and  do  not  move  a  multiplicity  of  aligned  front  connec- 
tors  74  having  each  of  the  projections  74A  fitted  to  the 
linear  groove  75A,  but  successively  move  a  multiplicity 
of  aligned  cable  connectors  73  having  each  of  the  pro- 
jections  73A  fitted  to  a  portion  inclined  to  a  sliding  direc- 
tion  of  the  groove  75B.  Accordingly,  each  of  the  cable 
connectors  73  is  successively  fitted  to  each  of  the  front 
connectors  74. 
[0118]  In  case  of  separating  the  cable  connectors  73 
from  each  of  the  front  connector  74,  an  operation 
reverse  to  the  operation  mentioned  above  is  performed. 
[01  1  9]  As  is  apparent  from  the  description  mentioned 
above,  in  accordance  with  the  sixth  embodiment,  the 
following  effects  can  be  obtained. 

1  .  Since  the  remote  controlling  structure  is  adopted, 
the  insertion  and  withdrawal  connector  apparatus 
can  be  engaged  and  separated  without  disassem- 
bling  after  assembling  the  cage  and  the  wired  cas- 
ing. 
2.  Since  a  rotational  speed  and  a  torque  of  the 
screw  shaft  required  for  engaging  and  separating 
the  insertion  and  withdrawal  connector  apparatus 
can  be  optionally  obtained  by  modifying  a  combina- 
tion  of  parts  within  the  gear  box  such  as  changing  a 
gear  ratio  of  the  bevel  gear  and  changing  a  lead 
length  of  the  screw  shaft,  it  is  not  necessary  to 
modify  a  metal  mold  for  a  pair  of  sliders  and  to 
change  a  design  of  each  of  the  connectors,  so  that 
a  cost  therefor  becomes  inexpensive. 
3.  A  drive  mechanism  for  a  pair  of  sliders  is  made 
simple  and  compact. 

[0120]  Further,  a  connecting  frame  block  structure  in 
accordance  with  a  seventh  embodiment  of  the  invention 
will  be  described  below  with  reference  to  Figs.  30A  to 
36C. 
[01  21  ]  At  first,  two  insertion  and  withdrawal  connector 
apparatuses  connected  by  the  connecting  frame  block 
structure  in  accordance  with  the  seventh  embodiment 
will  be  described  below  with  reference  to  Figs.  30A  to 
31  D.  As  shown  in  Figs.  31  C  and  31  D,  a  plurality  (in  this 
case  twenty)  of  cable  connectors  141  to  160  are  com- 
bined  to  a  single  second  insertion  and  withdrawal  con- 

nector  apparatus  161  by  a  frame  162,  a  frame  163  and 
a  frame  block  164.  Similarly,  as  shown  in  Figs.  31  A  and 
31  B,  a  plurality  (in  this  case  twenty)  of  cable  connectors 
101  to  120  are  combined  to  a  single  first  insertion  and 

5  withdrawal  connector  apparatus  121  by  a  frame  122,  a 
frame  123  and  a  block  124.  And,  the  first  insertion  and 
withdrawal  connector  apparatus  121  and  the  second 
insertion  and  withdrawal  connector  apparatus  161  are 
connected  by  a  first  connecting  frame  block  1  25  and  a 

10  second  connecting  frame  block  1  65,  thereby  constitut- 
ing  a  single  insertion  and  withdrawal  connector  appara- 
tus,  as  shown  in  Figs.  30A  and  30B. 
[0122]  Next,  the  first  connecting  frame  block  125  will 
be  described  below  with  reference  to  Figs.  32A  to  32C. 

15  Two  guide  pipes  126  are  pressed  into  the  first  connec- 
tion  frame  block  125,  a  through  hole  127  for  the  fixing 
screw  and  a  spot  facing  hole  1  28  for  the  fixing  screw 
head  are  bored  coaxially  with  each  of  the  guide  pipes 
126,  and  a  connector  engaging  guide  hole  129  is  bored 

20  in  an  intermediate  portion  of  two  guide  pipes  1  26.  On 
both  front  and  rear  surfaces  of  the  first  connection  frame 
block  125,  each  three  total  six  frame  fixing  screw  holes 
1  30  are  bored  for  fixing  a  frame  1  22  and  a  frame  1  23. 
[0123]  Subsequently,  the  second  frame  connection 

25  block  1  65  will  be  described  below  with  reference  to  Figs. 
33A  to  33C.  Two  guide  holes  1  66  corresponding  to  two 
guide  pipes  126  in  the  first  connection  frame  block  125 
are  bored  in  the  second  connection  frame  block  165, 
and  a  fixing  screw  hole  1  67  is  bored  coaxially  with  each 

30  of  the  guide  holes  166.  On  both  front  and  rear  surfaces 
of  the  second  connection  frame  block  1  65,  each  three 
total  six  frame  fixing  screw  holes  1  68  are  bored  for  fixing 
a  frame  162  and  a  frame  163. 
[01  24]  Figs.  34A  and  34B  show  a  state  of  the  first  con- 

35  nection  frame  block  125  and  the  second  connection 
frame  block  165  picked  up  from  Figs.  31  A  to  31  D.  Since 
the  second  connection  frame  block  1  65  rides  over  each 
of  the  guide  pipes  126  only  by  moving  the  first  connec- 
tion  frame  block  125  and  the  second  connection  frame 

40  block  165  in  a  direction  of  an  arrow  due  to  an  introduc- 
tion  by  a  beveling  131  at  a  front  end  of  each  of  the  guide 
pipes  126  and  a  beveling  169  at  a  corner  of  a  connec- 
tion  starting  surface  between  the  second  connection 
frame  block  165  and  a  front  end  of  each  of  the  guide 

45  pipes  126,  the  first  connection  frame  block  125  and  the 
second  connecting  frame  block  165  can  be  connected. 
[01  25]  Figs.  35A  to  36D  show  a  connecting  sequence 
between  the  first  connection  frame  block  125  and  the 
second  connection  frame  block  1  65. 

50 
A.  The  first  connection  frame  block  125  and  the 
second  connection  frame  block  165  are  respec- 
tively  moved  in  a  direction  of  an  arrow. 
B.  The  beveling  131  in  each  of  the  guide  pipes  126 

55  and  the  beveling  169  in  the  second  connection 
frame  block  1  65  are  brought  into  contact  with  each 
other,  so  that  the  second  connection  frame  block 
165  rides  over  each  of  the  guide  pipes  126  by  a 
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height  x. 
C.  With  keeping  this  state,  when  the  first  connection 
frame  block  1  25  and  the  second  connection  frame 
block  1  65  are  respectively  moved  in  a  direction  of 
an  arrow,  the  position  of  each  of  the  guide  pipes 
1  26  and  the  position  of  each  of  the  guide  holes  1  66 
coincide,  so  that  they  become  a  connecting  state. 
D.  Each  of  the  fixing  screws  1  32  is  inserted  from  the 
first  connection  frame  block  125  into  each  of  the 
guide  pipes  126,  each  of  the  fixing  screw  through 
holes  1  27,  and  each  of  the  guide  holes  1  66  so  as  to 
be  fastened  to  each  of  the  fixing  screw  holes  167. 

[0126]  A  connection  between  the  first  connection 
frame  block  1  25  and  the  second  connection  frame  block 
1  65  is  completed  in  the  above  manner,  thereby  reaching 
a  state  shown  in  Figs.  36A  to  36C. 
[01  27]  As  is  apparent  from  the  description  mentioned 
above,  in  accordance  with  the  seventh  embodiment,  the 
following  effects  can  be  obtained. 

1  .  Two  guide  pipes  and  two  fixing  screw  through 
holes  are  coaxially  provided  in  one  of  the  connec- 
tion  frame  blocks  and  two  guide  holes  and  two  fix- 
ing  screw  holes  are  coaxially  provided  in  the  other 
of  the  connection  frame  blocks,  respectively, 
thereby  fastening  by  two  fixing  screws,  so  that  both 
of  the  connection  frame  blocks  can  be  made  com- 
pact. 
2.  In  other  words,  in  case  that  sizes  of  both  connec- 
tion  frame  blocks  are  the  same  as  sizes  of  both  con- 
ventional  connection  frame  block,  the  apparatus 
can  stand  against  a  great  load  by  making  two 
respective  guide  pipes,  fixing  screw  holes,  and  fix- 
ing  screws  large. 

Claims 

1.  An  insertion  and  withdrawal  connector  apparatus 
comprising: 

a  connector  receiving  body  (1)  which  has  a  pair 
of  parallel  frames  (3),  a  pair  of  frame  blocks  (4) 
positioned  at  both  end  portions,  and  a  plurality 
of  partition  members  (5),  and  which  is  consti- 
tuted  in  such  a  manner  that  one  connector  (10) 
and  one  mating  connector  (20)  are  received  in 
each  of  a  plurality  of  receiving  chambers  (7) 
partitioned  by  said  frames  (3),  said  frame 
blocks  (4),  and  said  partition  members  (5), 
characterized  in  that: 
each  of  said  partition  members  (5)  has  a  lance 
(5f,  5g)  with  a  spring  characteristic; 
each  of  said  connectors  (10)  has  an  interlock- 
ing  groove  portion  (10g);  and 
each  of  said  connectors  (1  0)  is  prevented  from 
moving  in  a  withdrawal  direction  (II)  by  the  fact 
that  each  of  said  lances  (5f,  5g)  interlocks  with 

said  interlocking  groove  portion  (10g)  in  the 
midway  that  each  of  said  connectors  (10)  is 
inserted  into  each  of  said  receiving  chambers 
(7). 

5 
2.  An  apparatus  as  claimed  in  claim  1  ,  wherein  each 

of  said  partition  members  (5)  has  said  lance  (5f,  5g) 
on  both  side  surfaces,  and  each  of  said  connectors 
(10)  has  said  interlocking  groove  portion  (10g)  on 

10  both  side  surfaces. 

3.  An  apparatus  as  claimed  in  claim  1  or  2,  wherein  a 
convex  portion  formed  on  the  side  surface  of  each 
of  said  connectors  (1  0)  is  brought  into  contact  with 

15  an  end  surface  of  each  of  said  partition  members 
(5)  whereby  each  of  said  connectors  (10)  is  pre- 
vented  from  moving  in  an  insertion  direction  (I) 
beyond  an  engagement  position  between  each  of 
said  connectors  (1  0)  and  each  of  said  mating  con- 

20  nectors  (20). 

4.  An  apparatus  as  claimed  in  claim  1  ,  wherein  said 
pair  of  frames  (3)  have  frame  plate  portions  (3a) 
facing  each  other  in  parallel  and  a  guide  portion 

25  (3b)  formed  in  a  direction  perpendicular  to  an  inser- 
tion  and  withdrawal  direction  (I,  II)  of  each  of  said 
connectors  (10)  at  both  end  sides  of  each  of  said 
frame  plate  portions  (3a),  each  of  said  connectors 
(10)  has  a  pair  of  projections  (18a,  18b)  facing  to 

30  each  of  said  frame  plate  portions  (3a)  each  of  said 
frame  plate  portions  (3a)  has  a  projection  moving 
window  (25)  adapted  such  that  each  of  said  projec- 
tions  (18a,  18b)  can  project  over  each  of  said  frame 
plate  portions  (3a)  in  such  a  manner  as  to  move  in 

35  said  insertion  and  withdrawal  direction  (I,  II)  under  a 
state  that  each  of  said  connectors  (10)  is  received 
in  each  of  said  receiving  chambers  (7),  and  said 
apparatus  has  a  slider  (41)  for  engaging  and  sepa- 
rating  each  of  said  connectors  (10)  with  and  from 

40  each  of  said  mating  connectors  (20)  by  being 
guided  by  each  of  said  guide  portions  (3b)  in  a 
direction  perpendicular  to  said  insertion  and  with- 
drawal  direction  (I,  II)  so  as  to  move  each  of  said 
projections  (18a,  18b)  preferably  said  slider  (41) 

45  has  a  pair  of  slider  plate  portions  (43)  guided  by 
each  of  said  guide  portions  (3b), 

each  of  said  slider  plate  portions  (43)  has  a 
sliding  groove  portion  (50a,  50b)  for  sliding 

so  each  of  said  projections,  and 
each  of  said  sliding  groove  portions  (50a,  50b) 
has: 
a  straight  groove  portion  (45a,  45b)  extending 
in  a  front  end  direction  of  each  of  said  slider 

55  plate  portions  (43)  and  sliding  each  of  said  pro- 
jections  (18a,  18b), 
an  inclined  groove  portion  (46)  inclined  with 
respect  to  each  of  said  straight  groove  portions 
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(45a,  45b)  near  the  front  end  of  each  of  said 
slider  plate  portions  (43),  and 
an  insertion  groove  portion  (47a,  47b)  for  each 
of  said  projections  (18a,  18b)  extending  from 
each  of  said  inclined  groove  portions  (46)  to  the  s 
front  end  of  each  of  said  slider  plate  portions 
(43). 

An  apparatus  as  claimed  in  claim  4,  wherein  each 
of  said  mating  connectors  (20)  has  a  pair  of  projec-  10 
tions  (1  9)  facing  each  of  said  frame  plate  portions 
(4)  ,  and  each  of  said  frame  plate  portions  (4)  has  a 
projection  window  (55)  adapted  such  that  each  of 
said  projections  (19)  in  each  of  said  mating  connec- 
tors  (20)  can  project  over  each  of  said  frame  plate  is 
portions  (4)  so  as  to  move  in  said  insertion  and 
withdrawal  direction  (I,  II)  under  a  state  that  each  of 
said  mating  connectors  (20)  is  received  in  each  of 
said  receiving  chambers  (7). 

20 
An  insertion  and  withdrawal  connector  apparatus 
(66)  comprising: 

a  plurality  of  connectors  (61)  each  having  sub- 
stantially  cylindrical  first  and  second  projec-  25 
tions  (61a,  61b); 
a  first  frame  (62)  holding  each  of  said  connec- 
tors  (61)  in  such  a  manner  as  to  be  movable  in 
a  first  direction  (X),  extending  along  said  first 
direction  (X)  and  having  each  of  first  holding  30 
grooves  (62a)  movably  receiving  of  said  first 
projections  (61a); 
a  second  frame  (63)  holding  each  of  said  con- 
nectors  (61)  in  such  a  manner  as  to  be  movable 
in  said  first  direction  (X),  extending  along  said  35 
first  direction  (X)  and  having  each  of  second 
holding  grooves  (63a)  movably  receiving  each 
of  said  second  projections  (61b); 
a  first  slider  (64)  provided  in  said  first  frame 
(62)  in  such  a  manner  as  to  be  movable  in  a  40 
second  direction  (Y),  and  having  a  first  cam 
groove  (64a)  receiving  each  of  said  first  projec- 
tions  (61a)  and  being  brought  into  contact  with 
each  of  said  first  projections  (61a)  so  as  to 
move  each  of  said  first  projections  (61a)  in  said  45 
first  direction  (X);  and 
a  second  slider  (65)  provided  in  said  second 
frame  (63)  in  such  a  manner  as  to  be  movable 
in  said  second  direction  (Y),  and  having  a  sec- 
ond  cam  groove  (65a)  receiving  each  of  said  so 
second  projections  (61b)  and  being  brought 
into  contact  with  each  of  said  second  projec- 
tions  (61b)  so  as  to  move  each  of  said  second 
projections  (61  b)  in  said  first  direction  (X);  char- 
acterized  in  that:  55 
a  diameter  of  each  of  said  first  projections 
(61a)  and  a  diameter  of  each  of  said  second 
projections  (61b)  are  equal; 

each  of  said  first  projections  (61  a)  has  a  recess 
portion  (61c);  at  least  a  part  of  each  of  said 
recess  portion  (61c)  is  inserted  into  each  of 
said  first  holding  grooves  (62a)  and  a  width  of 
each  of  said  recess  portions  (61c)  in  a  width- 
wise  direction  of  each  of  said  first  holding 
grooves  (62a)  is  set  to  be  smaller  than  said 
diameter  of  each  of  said  second  projections 
(61b); 
a  width  of  each  of  said  first  holding  grooves 
(62a)  corresponds  to  said  width  of  each  of  said 
recess  portions  (61c)  in  said  widthwise  direc- 
tion  of  each  of  said  first  holding  grooves  (62a); 
and 
a  width  of  said  first  cam  groove  (64a)  and  a 
width  of  said  second  cam  groove  (65a)  are 
equal. 

7.  An  apparatus  as  claimed  in  claim  6,  wherein  each 
of  said  recess  portions  (61c)  is  formed  in  both  sides 
of  each  of  said  first  projections  (61a)  in  said  width- 
wise  direction  of  each  of  said  first  holding  grooves 
(62a),  and/or 

on  a  part  of  a  surface  of  a  root  portion  of  each 
of  said  first  projections  (61  a)  in  said  widthwise 
direction  of  each  of  said  first  holding  grooves 
(62a),  and/or 
on  all  the  periphery  of  a  surface  of  a  root  por- 
tion  in  each  of  said  first  projections  (61a). 

8.  A  structure  for  remote-controlling  engagement  and 
separation  of  an  insertion  and  withdrawal  connector 
apparatus  comprising: 

a  drive  shaft  (86); 
a  first  bevel  gear  (85)  fixed  to  said  drive  shaft 
(86); 
a  second  bevel  gear  (84)  meshed  with  said  first 
bevel  gear  (85); 
a  screw  shaft  (82)  to  which  said  second  bevel 
gear  (84)  is  fixed; 
a  nut  (81)  fitted  to  said  screw  shaft  (82); 
a  pair  of  slide  plates  (80)  fixed  to  said  nut  (81); 
a  pair  of  guide  plates  (76A)  guiding  said  pair  of 
slide  plates  (80);  and 
a  pair  of  sliders  (75)  fixed  to  said  pair  of  slide 
plates  (80)  and  engaging  and  separating  a  plu- 
rality  of  connectors  (73)  with  and  from  a  plural- 
ity  of  mating  connectors  (74). 

9.  A  structure  as  claimed  in  claim  8,  wherein  said  pair 
of  guide  plates  (76A)  are  constituted  integrally  with 
a  gear  box  (76)  in  which  said  first  bevel  gear  (85) 
and  said  second  bevel  gear  (84)  are  received. 

10.  A  connection  frame  block  structure  comprising: 

16 
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a  first  connection  frame  block  (125)  in  which 
two  guide  pipes  (126)  and  two  fixing  screw 
through  holes  (127)  coaxial  with  said  two  guide 
pipes  (126)  are  provided; 
a  second  connecting  frame  block  (165)  in  s 
which  two  guide  holes  (166)  and  two  fixing 
screw  holes  (167)  coaxial  with  said  two  guide 
holes  (166)  are  provided;  and 
two  fixing  screws  (132);  characterized  in  that: 
said  two  fixing  screws  are  respectively  inserted  10 
into  said  two  guide  pipes  (126),  said  two  fixing 
screw  through  holes  (1  27)  and  said  two  guide 
holes  (1  66)  so  as  to  be  fastened  to  said  two  fix- 
ing  screw  holes  (127). 

15 
1  1  .  A  structure  as  claimed  in  claim  10,  wherein  a  bevel- 

ing  (131)  is  provided  in  each  of  front  ends  of  said 
two  guide  pipes  (126),  and  a  beveling  (169)  is  pro- 
vided  at  a  corner  of  a  connection  starting  surface 
between  said  second  connection  frame  block  (165)  20 
and  each  of  front  ends  of  said  two  guide  pipes 
(126). 
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